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What “Certified” Means to You 


IN SMITHWAY 
WELDING 


ELECTRODES 


vy Every step in the manufacture of SMITHway 
Certified Welding Electrodes, from raw materials 
to concentricity and brushing, is subject to rigid 
shop and laboratory control, unparalleled in the 
electrode manufacturing business. Our reasons for 
going to this extra expense are twofold. 

First, we have proved in our own welding shops 
that the time and material costs of welding are 
governed by the number of good welds per hour — 
not by the price per pound of the electrodes. 

Second, the number of good welds per hour 
depends, first, last, and always, on the quality of 
the electrodes and how well their characteristics fit 


Mild Steel 
WELDING 


. High Tensile. 





the requirements of the job. When the electrodes 
which provide the most desirable characteristics 
have been found, it is very important that these 
characteristics be duplicated in subsequent orders. 
The serial number on each box of SMITHway 
Certified Welding Electrodes is the A. O. Smith 
Corporation’s guarantee that the electrodes in that 
box are identical in quality, and in characteristics 
to previous shipments of that type of electrode. 
Smith certification, therefore, is your assurance 
that the price you pay for SMITHway Certified 
Welding Electrodes buys considerably lower welding 
costs —and considerably better welding results. 


. and Stainless Steel 


ELECTRODES 


Made by welders... for welders 


SMITHway Welding Monitor: cuts training time 33 /.%. 





SMITHway AC Welding Machine: more good welds per man-hour 


A & A. OF S M IT H Corporation 


MILWAUKEE + WISCONSIN 
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HOUSTON « TEXAS 





POSTWAR—WHAT? 


What does the future hold for us after the fighting has been 
finished? Many have looked into the crystal ball, it would 
appear, and are divulging their revelations as postwar plan- 
ning. Unfortunately, most of the thoughts so far expressed 


by the postwar planners have dealt with theories, conjectures 





and generalities, many of which start with a large “IF.” 


We all know that many things in the past would have been 
different if the right instead of the wrong move had been 
2 made. For this reason postwar plans cannot be based upon 


the premise of chance. We must know the move is right. 
ung Unless we are sure that it is, the move should not be made. 
ry This is the type of planning that will be needed—not the 


thoughts of dreamers but those of doers, producers. 


. r 
Engine? What are the postwar plans for the welding industry? 


Consider the present first. Welding has advanced rapidly 





since the beginning of wartime activities. It is by welding, 
and only by welding, that we have been able to meet the de- 
mands placed upon the “Arsenal of Democracy” by a world 
at war. Because of these vast demands, welding has attained 


in two years a position in the industrial world which it might 





not have achieved until about five years from now had the 





normal trend of affairs been permitted to continue. Hence 


the all-important postwar problem of the welding industry 


is that of maintaining the heights thus reached. 
AMERICA'S 


PIONEER During this period of wartime production, many fabri- 
WELDING cators have been introduced to welding—as a part of our 


: postwar planning, we must see that they continue to use weld- 
JOURNAL ing when they return to peacetime production. Though there 
is no logical reason why they should not, undoubtedly some 

of them will have to be convinced. In such instances, it will 

be up to the welding industry to show these fabricators how 


their jobs are to be done. 


It will also be necessary to expand further the uses of 
% welding. At present, this job is being done with the sub- 
stantial aid of the Army and the Navy, but in a postwar era 


it will be solely the job of those in the Welding Industry. 


Industry (the Welding Industry included) has shown a 

> . > 3 28] > ; > y < * yb is desi > r. 
Established tremendous desire to win the war. This desire to win must 
1916 be carried on with the same determination to win a renewed 
national prosperity in the postwar world. Let us convince 
the doubters that welding, one of the chief agents of Victory 


in war, can also help greatly to provide a free people with 





a better way of peacetime living. 


~ 
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this BIG STICK 


Policy’ ups production 140% 


Teddy Roosevelt had a good idea in 1901 when he 
advised, ‘‘carry a big stick, and you'll go far.’”’ 


Yes, by today’s arc welding standards that ‘‘Big Stick Policy” 
is still good. 


Right! USE THE BIGGEST POSSIBLE STICK 
OF ELECTRODE, AND YOU’LL GO FAR. 


Look what they’re doing in this shop. By boosting 
electrode size, output of tank track sections was in- 
creased like this: 


Size ‘‘Fleetweld”’ Electrode Parts Welded Per Hr. 


MAES 
Ee 


| =F 


Swell! 3/16" electrode may not be a giant but 
it got “big stick’’ results here .. . an output 
increase of 140%. Some shops are boosting 
electrode size up to 3/8’. It all depends on the 
nature of your work. You can get “big stick”’ 
advice from Lincoln. 
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Fig. 1—These streamlined airplane fuel tanks 
are made of auto body steel, 0.024 in. thick. 
Though weighing 1,000 Ib apiece when full, 
will retard the speed of a 
Lockheed Lightning by only 4°% at the most. 


two such tanks 


for Tojo! 





Spot and seam welding make possible the production of streamlined re- 


leasable gasoline tanks, two of which will double a plane’s normal flying 


range. A finished tank now leaves the Lockheed plant every 41/2 minutes. 


r ONE of the branch plants of the 
A Lockheed Aircraft Corp., near 
Los Angeles, “tear drops” for 
Tojo, Hitler and Mussolini are being 
plucked off a conveyor line, packed 
into crates and rushed off to the fight- 
ing fronts at a rate of one every 4% 
minutes. These tear drops, each 10 
ft long and 27 in. in diam at the 
widest point, are pictured in Fig. 1. 
They are the streamlined, laminar flow 
drop tanks which enable Lockheed 
Lightning P-38’s, Vega Ventura 
bombers and other American aircraft 
to carry the aerial war right into Axis 
backyards. 


Will Double Flying Range 


Each tank weighs 90 lb when 
empty, and 1,000 Ib when filled with 
165 gal of gasoline. Two such tanks 
will approximately double the normal 
range of a Lockheed Lightning. Yet 
the aerodynamics problems have been 
so skillfully overcome that the two 
tanks, when full, will reduce the speed 
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of this fast airplane only 4% at top 
speed. Fhe tanks are carried one under 
each inner wing section, as shown in 
Fig. 2. They are fastened to regular 
bomb shackles, and may be dropped 
by the pilot whenever necessary. 

In production 90 days after the 
order was placed by the United States 


\rmy Air Forces (though at that 
time there was not a tank even on 
the Lockheed drafting boards), the 
remarkable output of this continuous- 
ly moving conveyor line was made 
possible through the use of some of 
the most ingenious spot, roll and seam 
welding equipment yet devised. 





Fig. 2—The two tanks are carried one under each inner wing section as 
shown here. They are fastened to regular bomb shackles and may be 


dropped at the will of the pilot. 


Each tank contains 165 gal of gasoline. 
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The Army made an urgent request 
for a tank that would: (1) cost less, 
(2) use no critical material and (3) 
be adaptable to a much higher rate of 
production. At the time, an aluminum 


tank was being manufactured for 
Lockheed by a nearby subcontractor ; 
the first 2,000 of these had cost the 
Government $678 apiece. Lockheed 
was given three months to go into 
production on a new-type tank that 
would meet the three requirements 
stated above. Despite the fact that 
at that time no such tank had ever 
been designed, the product was pro- 
duced on schedule to help carry the 
war to the enemy's home grounds. 


Use Auto Body Stock 


Hall L. Hibbard, vice-president and 
chief engineer of Lockheed, assigned 
Chief Production Engineer Harold 
Harrison to the job of designing the 
new product. The result—after one 
tank in quarter sections had been tried 
and rejected and after hours of wind 
tunnel and static vibration tests—is a 
tank made of auto body stock (SAE 
1010 steel, 0.024 in. thick) which sells 
for less than $100. It is built in two 
half shells, as shown in Fig. 3, and is 
undoubtedly the most streamlined 
storage tank ever made. 

The manufacturing engineering de- 
partment was assigned the problem of 
devising a conveyor system that would 
turn out 130 tanks a day. A manu- 
facturing engineering group under L. 
H. Ferrish came up with a system 
that now more than doubles that 
figure. This system has set an eight- 
hour shift record of 130 tanks—one 
every 3.7 minutes. 

The present high production rate is 
made possible largely through the use 
of some very clever spot, roll and 
seam welding equipment that was con- 
ceived by Harry Chiles of the plant 
engineering department and designed 
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Fig. 3—Two half 
ready for mating. The 
shells are formed in a 
hydraulic press outside 
the Lockheed plant. All 
the work of assembly, in- 
cluding welding, is per- 
formed on a conveyor. 


shells 






















in collaboration with the plant en- 
gineering equipment design group. 
Two of these special welders are be- 
lieved to be the first of their types 
constructed in this country: one a 
portable seam welder, Fig. 7, and the 
other a roll-spot welding fixture, Fig. 
5. The functions of both of these ma- 
chines will be discussed later. 


Two Conveyor Lines 


An investigation of Lockheed’s 
available floor space, power and equip- 
ment showed that Plant 4 offered the 
best possibilities for this project. 
After much discussion and reworking 
of plans, a satisfactory layout was 
developed and built around a plan for 
using two continuous conveyors. 
These permit the assembly and proc- 
essing operations to be performed 
while the tank is being moved. Much 
of the equipment set up on this line 
was secured from peacetime use, the 
conveyor lines themselves being pur- 


Fig. 4—One of the early 
operations is the seam 
welding of the filler well 
adapter assembly to the 
tank skin. This weld must 
be made on a double 
contoured surface. There 
are two welding wheels 
in the machine, and the 
circuit is closed by a 
circular copper alloy bar, 
which may be seen just 
below the skin. 


THE WELDING ENGINEER 


chased from the Studebaker | 
a proviso that Studebaker 
have the option of repurchas 
end of the war. 

The first or assembly cor 
an overhead conveyor from 
cradles are suspended, eacl 
holding one tank. The crad 
spaced 18 in. apart, and the « 
assembly conveyor is 4/5 
The welding and assembly eq 
are located at various statio1 
the conveyor line in the sequ 
which the operations are peri 
Before mating, left and righ 
shells alternate on the assemb! 
veyor. 

The tank leaves the first co 
line to enter a slushing table, 
the inside is completely coated 
special zinc chromate primer a 
tection against corrosion. It i 
placed on the second convey 
processing and shipping co 
which carries the tank throug! 
ous processing stations and fin 
a platform beside the freight 
where it is crated for shipping 

Under the present | 
schedule, the conveyors move 
rate of 43 in. a minute. The a 
output for all three shifts is 
every 4% minutes. 


1 
prod 


All of the parts for these tanks 


fabricated by subcontractors 
livered to Lockheed Plant 4 and 
assembled by met 
women working in three shifts 
half shells are formed in a hyd: 
press, this work being done out 


scores of 


Seam Welding Filler Well 


The first operation in the Lock 
plant 1s the torch welding of the 
plug flange to the left hand s!l 
shell. The filler well adapter ass 
is next seam welded to the left 
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skin, Fig. 4, in a special series welder 
lesigned by Lockheed. This machine 
is similar to conventional series seam 
welders, such as those used in welding 
discs to shells, but it is somewhat 
unusual since the weld is made on a 
double contoured surface having a 
rise of 3% in. in 90 deg of rotation. 

The shaft housings, welding shafts 
and welding wheels of this seam weld- 
ing machine are connected to each 
other and bolted to a casting which 
rotates on a hollow, vertical-mounted 
shaft. The inside diameter of this 
shaft is large enough to admit the 
water-cooled welding cables which 
connect the two sides of the trans- 
former secondary to the cast copper 
shaft housing. The circular copper 
alloy short circuiting bar has its upper 
face contoured to fit the inside of the 
tank, and is mounted horizontally 
below the two welding wheels. 

When the two wheels contact the 
tank skin and the filler well adapter 
assembly, the welding circuit is closed 
by the circular short circuiting bar. 
Since the welding current flows 
through the sheets at two points, two 
lds are made simultaneously, and 
the 360 deg of welding is completed 
in approximately 185 deg actual rota- 
of the upper heads. 


r 


(he next operation is the welding 
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5—four of the seven bulkheads within the tank are 
»e welded by the semiautomatic seam welding machine 
wn below. When the hinged cover is let down and 
power applied, roller spot welds will be made along 
ares of the bulkheads. The entire ‘‘stitching’’ operation 
requires but one minute of actual welding time. 





of bulkheads to both the left and 
right hand skins, seven to each shell 
This is done by two special, Lock 
heed-designed semiautomatic seam 
welding machines, Fig. 5, which are 
set for spot welding operation. The 
first machine welds three bulkheads 
in place, the second the remaining 
four. The two machines were de- 
signed, constructed and installed in 
ten weeks. 

When placed in the machine, the 
half shell is supported at the bulkhead 
stations by copper alloy electrode bars. 
These were machined to fit exactly 
the outside contour of the 
steel tank section. An equal number 
of electrode wheel units rotate about 
the longitudinal axis of the tank and 
are fastened to the hinged cover of the 
fixture that holds the tank sections. 
Each of these units consists of a weld- 
ing wheel and shaft, shaft housing, 
guide casting, an air cylinder 3 in. 
diam by 3% in. stroke, a 4» hp driv- 
ing motor, reducing gear box and the 
necessary gear train to drive the weld- 
ing wheel shaft. The sequence panel 
and welding transformer are outside 
the fabricating jig proper. 

The roller spot welds are controlled 
by a non-synchronous pulsation-weld 
timer panel with an electronic con- 
tactor. The timers were slightly 


pressed 


Fig. 6—An overhead monorail! allows this operator to follow the moving 
conveyor with his portable welding gun. He is welding a ‘“keelson 
angle" to the skin and bulkheads, this being a structure which functions 
like the keel of a boat in distributing the load over the whole tank. 
Other welding gun operators spot weld other small parts while the half 
shell of the tank moves along the conveyor line at 43 in. per minute. 









































modified by Lockheed to secure the 
desired sequence of operation. In 
the two center bulkheads the welds 
are spaced ¥% in. and in the bulkheads 
34 in. apart, center to center. Weld- 
ing time is one minute in each ma- 
chine. Another minute is devoted to 
loading and unloading. 


Traveling Gun Welders 


The half shells are now placed on 
the moving conveyor, each in its own 
cradle, while flanged gussets and other 
parts for holding the tank to the air- 
plane are located and spot welded to 
the stressed bulkheads. These opera- 
tions are performed by a series of 
gun welders, Fig. 6, which are 
mounted on monorails so that each 
operator is able to follow the tank 
along the floor until his particular 
welding job has been completed. 

A portable seam welder, Fig. 7, is 
next used for welding the two halves 
of the pan to the halves of the tank. 
Designed and constructed by Lock- 
heed, this welder is supported from a 
pneumatic counter balancer of 175 
lb capacity. The welding is done 
while the half tank is on the moving 
conveyor. The linear travel of the 
seam welding wheels is approximately 
the same as that of the conveyor—43 
in. per minute—but the wheels were 
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Fig. 7—This portable seam welder is one of the innovations 
designed by Lockheed and is used for seam welding the two 
halves of the pan to the halves of the tank. The seam welding 
wheels rotate in the opposite direction to the conveyor travel. 


designed to rotate in the opposite 
direction from that of the conveyor. 
The result is that the welder itself 
actually moves less than 18 in. during 
the entire welding operation. 

Lack of space prevents discussion 
of the other welding stations at which 
various other small parts are put in 
place. In all, the tank passes through 
nine separate welding stations, three 
of which are seam or roll-spot welders. 
Meanwhile, fuel lines and vents are 
gas and tack welded in place, and 
power driven socket wrenches are 
employed to bolt on the attachment 


hooks. 
Mating the Shells 


After a final clean up to make cer- 
tain that there are no loose parts, the 
right and left half shells are mated 
and clamped together. Prepunched 
holes in the standing seams are used 
for aligning the two halves. The 
parts are tack welded together by a 
gun welder, and the tank is taken off 
the line and placed in a special cradle 
for the seam welding that completes 
the mating. 

This seam welding, Fig. 8, is done 
at the rate of 60 in. a minute—a total 
of 4 minutes per tank. Excess ma- 
terial on the standing seam is then 
trimmed off with an electric shear. 

The tail plug flange is torch welded 
into place, this operation being per- 
formed by a woman weldor, as shown 
in Fig. 9. The tank is then placed 
back onto the conveyor for leakage 
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Fig. 8—Seam welding the two halves together. 
will be trimmed off with an electric shear. 


The excess metal 
Four minutes per tank 


is the time required for this final seam welding operation 


testing by means of compressed air 
(pumped inside) and an application 
of soapy water. 

The tank is now ready for the 
slushing table. This “table” is a 
revolving cradle holding two tanks, 
one on each side. In each tank are 
poured 30 gal of non-inflammable 


zinc chromate primer. The slushing 


table is so rotated that the fluid flows 
over every portion of the inside of the 
tank, covering the entire inner skin 
and bulkheads with a corrosion-pre- 
ventive coating. After “slushing,” thie 
tank is loaded onto a drying dolly and 
dried with hot air. It is then given a 
final pressure test. 


The Processing Conveyor 


The permanent tail plug is now 
screwed into place, and the tank 
placed onto the second or process con- 
veyor. This takes it in turn through a 
hot bath cleaning solution, a cold 
water rinse, a drying oven and a paint 
booth. After two primer coats and 
the final camouflage paint have been 
applied at the paint booth, the same 
conveyor carries the tank up through 
a window into the shipping building 
(where it goes high over the railroad 
tracks) and onto a platform where a 
girl installs decals showing the manu- 
facturer’s nameplate, tank capacity, 
etc., and affixes anti-sabotage seals 
over all openings. The line moves out- 
doors ; a protective coating to prevent 
salt water corrosion is applied by a 
spray gun, and the tank is returned to 


the shipping building for cratir 
crated tank is placed aboard 
car and shipped to one or anot 
our many fighting fronts 

Fastened in place beneath t 
of a P-38, a Vega Ventura 
PV-1 or other American plat 
tanks allow our fast, hard-hittir 
craft to reach ever more 
nations. 

Tear drops for Tojo! 


Fig. 9—Torch welding the tail plug flange 
of the last operations to be performed on 
assembly conveyor line. The weldor—a 
tified weldor on the shift—is Marj: 
Coon, whose husband is in the Air Corp 


swing 
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THEN I decided to go into war 


work, I wanted to do the 
type of work in which I could 
feel that I was accomplishing some- 
thing worth-while. I believe it 1s most 
important to be deeply interested in 
any job in order to achieve the best 
results, and after months at an occu- 
pation which has proved a rigid test 
[ am more convinced than ever that 
welding is just that type of engrossing 
job 
During my six weeks in welding 
school, there were many times when 
! doubted my eventual ability to pass 
the Government test, Nevertheless, 
my desire to train myself to become 
efficient at a new and challenging job 
impelled me to continue. During the 
first few weeks, scarcely any member 
of our class realized the importance 


of our training. Entering a field so 
completely foreign in every respect 
as compared to our previous occupa- 
tions, we were slow to realize how 
essential would be our place in in- 
dustry. 

Before we were enrolled as weldors, 
I suppose most of us thought 
we would become defense glamour 
girls in snappy uniforms and colorful 
play shoes. However, after our first 
glimpse of ourselves in men’s roomy 
overalls and other regulation safety 
apparel, these ideas were promptly 
discarded, for somehow our feminine 
appearance began to diminish as the 
real worth of the job began to unfold. 
Speaking of protective clothing de- 
ices, I shall never forget my first 
attempt to buy safety shoes. Another 
somewhat bewildered student weldor 

| I went to a Chicago Loop store 
nd with some uncertainty told the 
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sales girl what we wanted. 
\Vhen we mentioned the ap 
proximate weight of steel the 
shoes would have to bear, she 
audibly gasped and in all sin 
cerity exclaimed, “For good 
ness’ sakes! If I were you I'd 
stay away—far away from 
steel !”’ 

After these confusing six weeks in 
a new world, we took the Govern- 
ment welding test and quite suddenly 
found ourselves Weldors . . . at least 
we thought we were. However, the 
more experienced people in the shop 
twinkled with skepticism, for we were 
the “guinea pigs” of this experiment 
As a matter of fact, we didn’t have 
the slightest idea where to start on a 
job until somebody showed us the 
exact spot on which to strike the arc. 

Welding is not an easy job. It is 
dirty, hot and tiresome, and requires 
intense concentration and endless pa 
tience. Nevertheless, in spite of all the 
discomforts and very real physical 
effort, it still remains so fascinating 
and so very absorbing I am sure I 
wouldn't give it up for any other 
work, especially during this crisis, 


Why I Am a Weldor 


By IRENE EADS 


Link-Belt Ordnance Co. 


when we can truly feel confident that 
we are doing a “man’s job.”” Despite 
our real fatigue and petty surface 
grumbling, I think all the girls feel 
as I do. I have heard them say many 
things about welding, but never once 
have they intimated that they didn’t 
like it. I feel I have really accom- 
plished something when I see the com- 
pleted gun and know that my welding 
number is stamped on some vital part. 

| think that all the women weldors 
at Link-Belt Ordnance have come to 
understand how much their combined 
strength and ability will mean to the 
nation in winning this war. Speaking 
for myself, I can honestly say that 
the past five months I have spent in 
the steel shop have been well worth 
every aching muscle, every drop of 
sweat (and I’ve shed many a drop )and 
every callous on my hands it has cost 
me to remain there. I have no desire 
to spend the rest of my life keeping 
my eyes focused on an arc light, but, 
knowing I will be doing just that for 
sometime to come, I am content in 
the knowledge that my own hands 
are in some small way helping the 
cause for which all of us are fighting. 


Women soldiers of the production front are these girl weldors of the Link-Belt 
Ordnance Co. Women now comprise one-sixth of the plant's entire personnel. 
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HE REWARDs of a life of welding 
have been pictured to new- 
comers as tuberculosis, sterility 
blindness. These “scarey” re- 
marks, fortunately, come only from 
those entirely ignorant of the true 
facts. Welding fumes, state these 
calamity howlers, will result in weak- 
ened lungs, yet medical authorities 
have proved the contrary through 
years of observation. Naturally, 
there are some dangerous fumes, but 
these atmospheric hazards can be 
readily removed by adequate ventila- 
tion and proper protective measures.* 

The sterility bugaboo has long been 
a standing joke among weldors. It 
has absolutely no foundation in fact. 
As one physician said, “Sterility can 
be caused only by tissue-killing rays 
such as X-rays, but welding machines 
do not produce X-rays; they produce 


ultra-violet and infra-red rays.” 


and 


Dangerous as the Sun 


Ultra-violet and infra-red rays, 
however, can produce ill effects (like 
certain welding fumes) unless the 
eyes and skin are adequately protected 
from them. Long ago, man learned 
that the sun’s rays are harmful to his 
eyes, so he never looks directly at the 
unclouded sun. The radiation from 
welding heat sources is injurious to 
the eyes for exactly the same reason. 
Bearing in mind the irritating effect 
on the eyes produced by bright sun- 
light, it is easy to understand how 
the brilliant gas flame or superbril- 
liant welding arc may harm the un- 
protected eye. 

In welding and cutting operations, 
the radiation from intensely heated 
solids or gases may be in one of three 
classifications: (1) invisible ultra-vio- 
let rays, (2) visible light rays, (3) in- 
visible infra-red rays. There is no 
clear line of demarcation between 
these divisions, which melt into one 
another like the colors of the visible 
spectrum. 

Strong ultra-violet rays are capa- 
ble of causing severe inflammation 
similar to sunburn on both the eyes 
and surrounding membranes. Ex- 
tremely intense visible light rays may 
cause eye strain and possibly tempo- 





*For complete discussion of welding fume haz- 
ards see “Fumes from Arc Welding,”’ pages 27-31, 
December, 
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Weldors’ Eyes= 







Eyes are man’s most valuable asset. 


Lets Protect Them 


His eyes are man’s greatest asset; there is no substi- 


tute for the ability to see. Though all of us realize 


the value of these two organs of sight, too many eyes 


are now being subjected to severe punishment. Weldors’ 


eyes should always be shielded from harmful radiation. 


By T. B. JEFFERSON 


rary blindness. Infra-red rays, as 
will be shown later, are not absorbed 
but penetrate the eye. They are 
thought to be capable of causing cu- 
mulative effects which might lead to 
cataracts, retina injuries, as well as 
to opacity of the cornea and the 
aqueous chamber. The intensity of 
the ultra-violet and the infra-red radi- 
ation is determined by the tempera- 
ture of the welding source. Conse- 
quently, it is greater for the are than 
for the gas flame. The surroundings 
also effect the intensity, depending 
upon whether the radiation is ab- 
sorbed or reflected. 


The Eye and Its Structure 


To obtain a better understanding 
of the problems of eye protection, it 
may be well to discuss briefly the 
structure of the eye (Fig. 1) and its 
mechanisms of potential danger. 

An eye, for all practical purposes, 
may be said to consist of a sphere 
or ball. This sphere or, as it is more 
aptly termed, eyeball is divided into 
two chambers: the anterior and pos- 
terior chambers. The anterior cham- 
ber includes the conjunctiva, cornea, 
iris and lens. 

The conjunctiva is the outermost 
portion of the eyeball structure. Lin- 
ing the inner surface of the eyelid, 
it is a thin, almost transparent, mu- 


THE WELDING ENGINEER 


cous membrane which comes 

as a cover of the side of the ey 
it reaches the area around the 
When the conjunctiva becom 
flamed, the eyeball becomes 
shot, and the sensation of having 
in the eye is experienced. This 
plaint is not an uncommon expet 
among arc weldors. 

That glistening transparent e) 
within the center of the eye is the 
nea. The cornea contains near tl 
face numerous nerve ends whic! 
capable of registering pain. It 
this provision that nature has mad 
attempt to protect the eye fro: 
jury by foreign pieces and it 
that the eye makes its first import 
effort to protect itself against in} 
ous radiation. 

Directly behind the cornea is 
area known as the aqueous or 
ous humor of the eye. The aque 
humor is of much the same com] 
tion and appearance as tears, and 1 
idly reforms if lost by accident 
injury. Suspended in the aqueous | 
mor is a muscular diaphragm, the 
The term pupil is commonly applies 
the area inside the aperture of the 
diaphragm. 


Lens and Retina 


The crystalline lens of the ey 
set immediately behind the pupil 


Jury, | 
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Fig. 1—Schematic section in a hori- 
zontal meridian of the right eyeball. 
Modified from Toldt’s Atlas. 


it is the forepart of the posterior 
chamber. It is this lens which fo- 
cuses rays of light to point on the 
retina, where the focal images are 
picked up and carried by the nerve 
fibers to the brain. 

The vitreous humor which fills the 


posterior chamber does not possess 
the power of rapid regeneration like 
the aqueous humor. If much of it is 


lost by accident, the eye is propor- 
tionally and permanently damaged. 

The retina on which the lens fo- 
cuses its light rays embodies rods and 
The rods enable us to see in 
darkness and to discern movement, 
while the cones function in the seeing 
of detail and the discerning of color. 
Finally, surrounding the entire eye- 
ball with the exception of the cornea, 
there is a rather tough fibrous coat 
known as the sclera. The sclera, com- 
monly known as the “white” of the 
eye, functions as a protective mem- 
brane and for maintaining the shape 
of the eyeball. The chorioid between 
the sclera and the retina contains the 
arteries and veins which furnish the 
nourishment and maintain the warmth 
of the delicate eye nerve fibers. 

As previously mentioned, eye in- 
juries from welding operations re- 
sult from brilliance of radiation from 
three sources: (1) invisible ultra- 
violet radiation at one end of the 
spectrum, (2) visible light rays in 
the middle of the spectrum and (3) 
invisible infra-red radiation from the 
other end of the spectrum. These 
three sources in general include the 
three principle divisions of the spec- 
trum (see Fig. 2). 


cones. 


Ultra-Violet Rays 


Ultra-violet radiation is invisible 
and has a wave length ranging from 
4! ) millimicrons (a millimicron is one 
millionth part of 1 mm) down to 90 
millimicrons at the X-radiation end 
ot the spectrum. These rays are prin- 
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cipally to be feared not only because 
they are invisible but because we have 
no organ or sense for detecting them, 
and their existence can only be traced 
by its effects. 

All of the ultra-violet radiation of 
a wave length shorter than 290 milli- 
microns is absorbed in the atmosphere. 
Hence the weldor is concerned only 
with radiation above 290 millimicrons. 
The cornea will absorb all rays up 
to those having a wave length of 
295. Ultra-violet radiation having 
wave length between 300 and 380 (in 
some cases up to 400 millimicrons in 
older persons) is absorbed by the 
crystalline lens. The absorption of 
these short wave length rays has a 
tendency to cause the crystalline lens 
to fluoresce (shine in the dark as do 
the eyes of a cat), which may disturb 
vision. Other than this difficulty, the 
ultra-violet rays may affect the eye in 
a manner quite similar to sunburn. 
Either of these conditions is sufficient- 
ly serious to warrant the wearing of 
ultra-violet absorption lenses. 

When the presence of ultra-violet 
rays is known, it is very easy to guard 
against them. There are very few ma- 
terials that are transparent to both 
ultra-violet and common light, and all 
are crystalline materials not in com- 
mon use. Moderately thick ordinary 
clear glass, sheets of clear or amber 
mica, or of clear or colored celluloid 
or gelatin are opaque to ultra-violet 
rays. 

When operating in a source of light 
that is known to be rich in ultra- 
violet, such as the iron arc in welding 
operations, it is not sufficient to guard 
the eyes with ordinary spectacles. 
These invisible rays are capable of 
reflection just the same as visible 
light, and the slanting reflections may 
easily reach behind the spectacle lens 
and injure the eye. Goggles that fit 
around the eyes are the only sure 
protection. For the same reason, a 


hand shield should be held close 


against the face and not several inches 
away. 


Infra-Red Rays 


The problem, however, is greater 
than that of merely shutting out ul- 
tra-violet rays. Provision must also 
be made to protect the eyes of the 
weldor from infra-red radiation. 
These rays have a wave length rang- 
ing from 750 to 2,000 millimicrons. 
Infra-red rays are frequently termed 
heat rays because they are absorbed 
and changed into heat when they en- 
counter any material which they can- 
not penetrate (which is opaque to 
them). These rays are the ones which 
produce the sensation of heat when 
they fall upon the skin, and prolonged 
exposure to infra-red radiation will 
result in a sunburned condition. 

Medical authorities are of the opin- 
ion that the absorption of the eye for 
infra-red radiation is only 6% to 9% 
at the dividing line between visible 
red and infra-red. Thus 91% to 94% 
of all radiation carried by wave 
lengths of 760 millimicrons reaches 
the retina. The iris, because of its 
opacity, absorbs the greater part of 
all these radiations. The absorption 
of the iris for infra-red is approxi- 
mately 75% to 80% of all wave 
lengths between 750 and 1,300 milli- 
microns. 

The amount of radiation that is 
incident upon the iris is the same as 
that incident upon the pupil through 
the lens. The lens, however, absorbs 
only approximately 12% of radia- 
tion from a wave length between 750 
and 1,300 millimicrons. Consequent- 
ly, the effects of these rays upon the 
unprotected eye may be serious— 
much like a sunburn within the eye. 
It is, therefore, very necessary to 
guard the eye against infra-red radia- 
tion. 

Although these rays are absorbed 
to a certain extent by ordinary col- 
ored lenses, this is not sufficient pro- 





100 §=6©200 30 400 = 8 500 


600 700 


wth pT eer ee eee IE Hewes Bee ee Meee: Gene we) Or 


800 90 1000 1100 





Violet 
Blue 


X-radiation 
Ultra-violet 








Green 
Yellow 
Orange 


~~ 


tye 
Sensitivity Curve 


Red 


infra-red 








Germicidal 





Visible Light 


Heat Effects 








Fig. 2—Wave lengths of various radiations of the spectrum in micromillimeters. 
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Courtesy, American Optical Co. 


Fig. 3——What a well dressed woman weldor will 

wear. Note the protective goggles which are 

worn under the helmet, protecting the eyes from 
flash as well as ‘‘popping" scale at all times. 


tection against any intense source. 
Fortunately, there are several kinds 
of glass which, although fairly trans- 
parent to visible light, have a wonder 
ful power of absorbing heat rays. 


Visible Radiation 


There is more to protective lenses, 
however, than protection against in- 
visible ultra-violet and infra-red radi- 
ation. We must also consider the 
effects of visible radiation. 

It is a well known fact that the 
normal eye shows considerable chro- 
matic aberration towards the red and 
violet ends of the spectrum. This 
difficulty is completely corrected with- 
in the range of middle colors. It 
naturally follows, therefore, that a 
much clearer definition of an object 
will be obtained by a combination of 
yellow and green light than by red 
light alone or especially by blue or 
violet light alone. The eye is also 
more sensitive to yellow and green 
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rays than it is to red and blue rays. 
For this reason, yellow-green light 
has the highest luminous efficiency. 
This may be easily verified by looking 
at a sunlit landscape or fleecy clouds 
in a blue sky through plates of differ- 
ent colored glass. A glass of a light 
amber color or amber slightly col- 
ored with green will bring out de- 
tails which are scarcely observable 
without the glass and are obscured 
completely by blue or violet glass. 
Obviously, the selection of a color 
hue for a welding lens should be 
properly decided by an expert in 
order to obtain the clearest definition 
of vision with the least amount of 
glare, but the depth of tint may be 
best determined by the operator him- 
self, owing to individual differences 
in visual acuity which will permit one 
man to clearly through a glass 
which is too dark for another man. 
Absorption lenses which cut out a 
good deal of ultra-violet and infra- 
red radiation thus remove a good 
proportion of what might be termed 
dead load. While they may cut down 
the useful illumination to 60% of the 
former amount, the ratio of useful 
load to dead load is changed in such 
a favorable proportion as to make 
for better visual acuity. The reason 
for this is because the pupil of the 
eye will be dilated at the lower illu- 
mination and thus admit more light. 
The increase in the pupil diameter de- 
creases the diffraction and therefore 
increases resolution or the ability to 
distinguish objects. 


see 


From the above observations, we 
find that in welding operations the 
eye should be adequately protected 
from invisible ultra-red and ultra-vi- 
olet radiation. For eye comfort, the 
eye should also be protected against 
visible radiation at the extreme ends 
of the visible light spectrum. All of 


these protective measures cat 
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Table I. Transmission for Eye Protective Lenses 


Permissible Variation, Per Cent 


Shade No. Maximum Standard 
3 22.9 13.9 
4 8.51 5.18 
5 3.16 1.93 
7 0.44 0.27 
Ss 0.162 0.10 
9 0.060 0.037 
10 0.0229 0.0139 
11 0.0085 0.0052 
12 0.0032 0.0019 
13 0.00118 0.00072 
14 0.00044 0.00027 
Clear Lens - 92.0 
Cover Glass —_— 92.0 


NOTE: Visible transmission is based on the percentage of the visible radiati 
I g 


Total Total 
Infra-Red, Ultra-Violet 
Minimum Per Cent Per Cent 
8.7 90 () 
3.24 5.0 
1.20 2.5 
0.45 1.5 
0.17 1.3 
0.062 1.0 {) 
0.0230 O8& 
0.0087 ()¢ ( 
0.0033 0.5 
0.0012 0.5 0) 
0.00045 ().4 () 
0.00017 0.3 0) 
89.0 
89.0 


gas-filled, tungsten-filament 200-w, 115-v lamp determined photometrically 
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Table Ul. Welding Lens Shade 


Welding Application 


Light lding or lead welding.......... 
Spot OE a ie i Ses eat are 
Flan EI IN 9. sot sk sis Wh narod SNS 
Gas ee A a ee ey a a eee 
(;as V ding a Maral ow A ee we oe) Bees. beh ee ae 
Gas CSA eee sn tha wipe a aoe Oe 
Ari lsaie AR SP ONY 5 Scie Sua. dba mice So: 
Hea\ Be CN Sen nics waa bc aes ns 
Arc ding and cutting to 75 amp .... 
Ari lding and cutting 75 to 200 amp 

Are lding and cutting 200 to 400 amp 
Arc lding and cutting over 400 amp . 
They must be avoided for maximum 

efficiency. 


Metallic Coated Lenses 


In one instance, a manufacturer of 
welding lenses has supplemented the 
vellowish-green hue of the lens with 
a thin metallic coating. Scientific in- 
vestigators have determined that me- 
tallic films less than one wave length 
in thickness, although having a de- 
clining value for ultra-violet rays, re- 
flect high percentages of infra-red 
radiation while allowing visible light 
to pass through. Such a phenomenon 
makes the metallic film ideally adapted 
to fulfill the requirements of an arc 
welding protective lens. 

\ lens of this type may be produced 
by carefully depositing a thin film of 
silver (silver has the highest infra- 
red reflective values of any metal, 
ranging from 95% at 700 millimi- 
crons to 99% at 4,000 millimicrons ) 
on a glass of suitable characteristics 
with respect to ultra-violet and visible 
light radiation. When the film is 

with proper variations in 
the color of the glass, the entire 
range of standard shades of the Na- 
tional Bureau of Standards (Table 
1) may be produced. 

Regardless of the shade of lens 
used for arc welding, it should be 
protected by a cover glass. This may 
be a thin clear glass plate or a clear 
sheet of celluloid. It is placed on that 
side of the protective lens exposed 
to the are so that the globules of 
molten metal, molten slag or other 
molten particles of weld spatter 

which might otherwise come in con- 
tact with the protective lens) will ad- 
here to the cover glass rather than to 
the expensive lens plates. For long- 
er life, cover glasses are sometimes 
coated with a chemical solution which 
nakes spatter adherence difficult. 

\fter a satisfactory lens has been 
adopted, the welding operator should 
be permitted to select the shade or 
density of color that is best suited 
to him for his particular work. The 
sharpness of vision of different in- 


combined 
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Recommendations 


Lens Shade No. 


Fig. 4—The protec- 





= tive lens of the 
ee 4 welding helmet 
Be es 5 should be protected 
er ee c from weld spatter 
c by a cover glass. 
Fi lie ety ‘ This is especially es- 
ri iis ied | sential when doing 
corte eee 0 overhead welding. 
Tide e aces 0 
ar le bee 8 
<Sphe os 8 
ery re 10 
12 
eee eee 14 Courtesy, American 


Optical Co 


dividuals differs considerably so that 
a man with very good eyesight may 
get a clear definition of his work 
from a lens that would be too dark 
for another man. The desired lens 
is the one of the darkest shade which 
will show a clear definition of the 
work without eyestrain. 

Recommendations have been estab- 
lished as to the shades of lens that 
should be used in various welding 
operations. These shades vary from 
No. 5 for light gas welding opera- 
tions to No. 14 for arc welding or cut- 
ting with 400 amp or more. These rec- 
ommendations are given in Table II. 

Only goggles need be worn for the 
lighter operations; 1.e., light weld- 
ing or cutting applications with either 
the arc or gas. For heavy gas weld- 
ing operations requiring a No. 8 shade 
lens, arc welding requiring 75 amp 
or more and cutting applications, it 
is recommended that the weldor wear 
either a helmet or shield so as to 
protect his face and neck from radia- 
tion. 


Goggle Cleaning Stations 


The lenses of welding goggles and 
helmets, like the corrective lenses of 
glasses, should be kept clean. In Fig. 
5 is shown the manner in which a 
large industrial firm is aiding its 
workers to keep their lenses clean. 
About the plant there are convenient- 
ly located soap-and-paper dispensers 
at which a worker may readily clean 
his goggles or the welding lenses in 
his helmet. A drop or two of the 
cleaning solution and a piece of pa- 
per quickly do the job. Without such 
facilities, workers are apt to wear 
goggles longer between cleaning than 
they should, with a pronounced drop 
in visual efficiency. Such cleaning 
stations, which merely consist of a 
standard type dispenser for the solu- 
tion and papers mounted on a board, 
should be readily located by identify- 
ing signs. 

Sesides lenses, the other parts of 
goggles and helmets should be oc- 
casionally cleaned. Such cleaning ts 





necessary to remove grease and dirt 
and other materials which might be 


harmful from the contact surfaces 
of the equipment. Materials of rub- 
ber, rubber composition, metal, plastic, 
leather or fiber should be thoroughly 
scrubbed with a stiff brush with a 
warm soap and water solution until 
the grime is removed, then rinsed 
in cold water. Solvents such as car- 
bon tetrachloride, gasoline or naphtha 
are not recommended for these clean- 
ing operations because they may in- 
duce skin rash unless thoroughly re- 
moved from the surfaces which come 
in contact with the face or head. 
These solvents also manifest a tend- 
ency to injure rubber parts. 


Sterilizing Equipment 


Like respirators, goggles and hel- 
mets should be occasionally sterilized. 
Manufacturers’ recommended _§ster- 
ilizing agents should be used since, 
in every instance, the manufacturer 
has selected a particular agent that 
will not harm the product. Usually, 
however, there are many other ways 
in which the equipment may be ster- 
ilized: for example, exposure to live 
steam for 5 minutes, immersing in 
boiling water for a period of not less 
than 5 minutes, immersion for 10 
minutes in a formaiin solution made 
by taking 1 part of 40% formalde- 
hyde solution and 9 parts water. 
When using the formalin solution 
for sterilizing, the part should be 
washed in a warm soap and water 
solution, dipped in boiling water and 
air dried. 


Screens and Booths 


In addition to weldor protection, it 
should be remembered that there are 
other workers about the plant who 
are indirectly or temporarily exposed 
to harmful radiant energy. These 
must also be protected by surrounding 
the welding operation with screens 
or booths. A booth, naturally, is 
the best means of shutting off the arc 
rays from the unprotected men work- 
ing nearby. Frequently, however, 


RESEARCH 11 























the work is of such character 
that only a screen can be used. 

When building a booth for arc 
welding operations, care must be tak- 
en not to paint the interior with a 
paint that reflects the arc rays and 
so subjects the operator to reflected 
radiation from the side or back of 
his helmet. Only paint which will ab- 
sorb the dangerous rays should be 
used on the interior of the booth 
and on all machinery located within 
it. Such a paint may be obtained by 
mixing zinc oxide, oil and turpentine 
and adding lamp black to secure the 
desired dark tint. 

In automatic are welding opera- 
tions, it is frequently found desirable 
to enclose the arc in a cabinet and 
provide a colored glass protective 
window through which the operator 
may watch the progress of the weld- 
ing. The enclosed cabinet renders it 
unnecessary for the weldor to wear 
a helmet and adequately protects all 
workers in the vicinity from the rays 
of the are. 


Flashed Eyes 


Despite all precautions, flashed 
eyes are sometimes experienced— 
more often among persons working 
nearby than those engaged in the 
actual welding. The hazard of this 
affliction, it should be noted, is not 
confined wholly to welding or cut- 
ting operations but is prevalent in 
electrical repair work, motion pic- 
ture studio work, motion picture ma- 
chine operation and studio photog- 
raphy. 

The symptoms of flashed eyes are 
a pronounced irritation under the 
eyelids, a feeling as if there were 
“sand in the eye.” These symptoms 
usually develop several hours after 
exposure, which means that they 
frequently develop after the worker 
has left the plant—sometimes late at 
night in places where no doctor is 
readily available. To guard against 
this malady, care should be taken to 
see that those working near the 
weldor—and all visitors—are either 
completely screened from the weld- 
ing operations or else provided with 
suitable goggles. 

The injurious effects of ultra-violet 
and infra-red radiation upon the eyes 
of the individuals working adjacent 
to the weldor are naturally the same 
as upon the eyes of the weldor, though 
minimized in severity in accordance 
with the square of the distance. The 
injurious light rays follow the same 
reversed square law which governs 
the intensity of visible radiation at 
a given distance from its source. 
Thus the intensity of radiation at 
a distance of 10 feet from a weldor 
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is approximately 1/100th of the ra- 
diation to which the weldor is ex- 
posed at the weld. 


Immunity Distances 


Opinions differ as to how far away 
from the welding a person must be 
before he is immune to the effects of 
arc radiation. The immunity dis- 
tance naturally varies, depending, 
among other conditions, upon whether 
the welding operation is taking place 
indoors or out. Outdoors, it is gen- 
erally believed that a person 30 feet 
away from the arc will not exper- 
ience any eye troubles even though 
he may work this close to the arc 
for long periods. Indoors, it is gen- 
erally recommended that persons 
working within a radius of 75 to 100 
feet of the welding operation should 
have their eyes protected with goggles 
having No. 4 or 5 shade lenses. 

Ordinarily, no permanent after- 
effects result from flashed eyes. How- 
ever, there have been cases of se- 
rious infection caused by home reme- 
dy treatment, infections which have 
eventually resulted in blindness. Be- 
cause the symptoms frequently de- 
velop after hours when doctors are 
not available, the proper first aid 
treatment should be known to every 
worker. The treatment is completely 
simple: a few drops of sterile oil or 
a 10% solution of argyrol plus light 
bandages or opaque glasses. Com- 
plete rest of the eye is important. 
Naturally, a physician should be con- 
sulted as soon as possible. Pro- 
crastination of a visit to the doctor 
when the eye is involved is a sure 
way to invite trouble. 


“Weldor’s Eye Disease” 


acific Coast shipyards have re- 
cently experienced a disease which 
has been given the name of “weldor’s 
eye disease” because it first appeared 
among the weldors. This disease, 
however, is in all probability caused 
by a virus and has nothing whatever 
to do with welding. It was apparently 
brought to the West Coast from Ha- 
waii, and it has been extending itself 
eastward. 

The condition known as weldor’s 
eye disease will last from several 
weeks to six months; the average 
time lost from work has been about 
18 days. It usually affects only one 
eye and is not necessarily serious. 
As yet, there seems to be little that 
can be done in the way of treatment. 
Strict isolation of victims so that 
they will not contaminate others is 
apparently the best protection. A 
physician, of course, should be con- 
sulted for the best local treatment— 
this applies to any eye infection. 


Courtesy Wes 
Fig. 5—Cleaning stations should be con. 
veniently located throughout the we ding 
plant, so as fo prevent a pronounced drop 
in eye efficiency because of dirty goggles 


Conclusion 


Despite the many hazards 
ently at hand to damage w 
eyesight, little actual harm is 
By developing adequate prot 
lenses, modern science has ret 
whatever danger that might 
herent in the occupation. 
authorities have investigated 
fects of welding upon the ey 
have been unable to find any i 
tions of visual deterioration or 
ocular damage that might occur 
result of working as a weldor 
riodic eye examinations made | 
ganizations employing many 
tend to substantiate this fact 
of the utmost importance, how 
that the protective methods ar 
neglected. 

Today, Uncle Sam needs « 
industrial worker and every ci 
as fit as a fiddle. He needs shar] 
that will see all the way to vict 
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liigh Frequency Tool Brazing 
* 
3 . . 7 
Tool production may be speeded by a new 500,000 cycle induction 
. . . . 
heating method for brazing carbide tips to carbon steel shanks. 

LEND impetus to the use of Convenience. The brazing technique There is no scale formation and 
igh frequency induction equip- is simpler than when either furnace hence a neutral atmosphere is not re- 
nent for the brazing of carbide or torch brazing is used. quired, even for copper brazing, ex- 

a tools, the Carboloy Co., Inc., Detroit, Speed. Heating is confined to the cept when silicon-manganese _ steel 
a and the General Electric Co. announce actual area desired. The time required shanks are used. 
ng a new line of 500,000 cycle electronic to braze a tool is cut from minutes Maintenance is reduced because 
op oscillators. These are available in two to seconds. there are no moving parts subject to 
a sizes—5 kw and 15 kw ratings. The Simplicity. With induction equip- wear. 
15 kw is designed to accommodate’ ment, unskilled labor can be used to While considerable power is passed 
larger sizes of tools or to permit braze carbide tools. n _ through the heating coils, there is no 
brazing two or more tools at a time, Automatic control. The amount of danger involved because of the nature 
par while the 5 kw unit 1s designed pri- heat and its distribution can be ac- of the high frequency currents. 
ors marily for smaller sizes of tools. = controlled, rottagere Kragenad For a given size of tool, the same 
One 7 p plete brazes or cracking Of tips due iz ttHnoe wi > » coils wi 
“i Other Equipment  tncaiteeik aaane dial settings with the same coils will 
a aliz rheating. always produce exactly the same 
ve In addition to the oscillator, the Lower operating cost. One hundred amount and distribution of heat, in- 
in- only equipment actually required, Fig. average tools can be brazed for a total suring consistent brazing results. 
lice 1, is a table carrying a tool-holding power cost of less than 10 cents. S: le O ti 
el fixture or fixtures and the necessary There are no furnaces to preheat. a 
and water-cooled coil or coils. The coils, Less brazing material and less flux With complete instructions as to 
Ci electrically connected to the oscillator is required in induction brazing than coil types and time cycles furnished, 
ther terminals, are simple to fabricate and in other production brazing methods. the operator needs merely to attach 
iS a may be formed in a few minutes’ the correct coil for the tools to 
Pe- time from ordinary copper tubing be brazed, set the control dials on 
or- when special brazing require- the oscillator to the proper cur- 
lors ments arise. rent and time values and push a 
t is \s shown in Fig. 2, the coils button. The equipment will take 
vata may take a variety of forms: cyl- care of the rest. . 
me indrical, box, conical, single and Experience has shown that it 
double “pancake,” etc., depending is not necessary to “puddle” a tip 
ery on the type of tool to be brazed while it is being heated. Usually, 
han and the distribution of heat de- it is only necessary to “seat’’ the 
7 sired. Where the unit has sufficient tip with a rod after the current 
of) capacity, it is also possible to use is off and the tool has been re- 
several coils in series so that two moved from the coil but while the 
or more tools can be brazed at one brazing material is still liquid. 
time. Recommendations as to size Che shank heats faster than the 
_ ot units, coil designs, time cycles, tip because of higher magnetic 
tion te 2 Acie > , ¢ e 
etc. on the basis of the individual properties. Just before the correct 
ainst users needs may be obtained brazing temperature is reached 
* " a * . ae - , 
Bu trom the Carboloy Co., which has however, it will be found that the 
for et: . > « > vey > nice m4 4 
established an engineering service carbide tip has caught up to and 
19 to study such problems. passed the temperature of the 
Eyes _ Any suitable brazing medium, shank. This is a desirable feature 
Y including copper and its alloys, since maximum brazing effective- 
u, a may be used for the induction ness requires a slightly higher 
*TO- sai ia : : cA ¥ ‘< 
Veld brazing of carbide tools. Advan- fig. 1—induction brazing a cemented carbide tool with the temperature for the carbide than 
ind tages cited for this method are: new electronic equipment now commercially available. for the steel. 
Dibil 
Ar 
1942 
ion Le . Yun 
ip Y iflp 
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i | Cone Type Pancake Types 
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Fig. 2——Typical coils illustrating the variety of different designs which may be applied to the electronic tube induction brazing of enrbide tools. 
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* CONSTRUCTION 


Fig.1——-Welded copper shell and reducer section made of '/2 in. rolled plate, 12 ft long by 44 in. diam. 





The weld on the reducer has been chipped and ground and is ready for a second X-raying. 


FTER extensive experimentation 
in refinements of procedure, 
remarkable success in the oxy- 

acetylene welding of heavy copper 
plate has been achieved at the Matt. 
Corcoran Co., Louisville, Ky. Pre- 
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viously, the welding had sometimes 
been accompanied by cracking, by in- 
ability to withstand forming opera- 
tions or by brazes resulting instead 
of a weld. These difficulties have all 


been eliminated by careful training of 


operators and application of 
cedure described below. 


Good Alignment Essentia 


The first requirement in fa 
ing a large cylindrical vessel s 
that shown in Fig. 1 is to mal 
tain that the rolling is as near | 
as possible. Hammered edges 1 
warp out of alignment when 
applied. When edges are rol 
good alignment, however, prope 
of the preheating flame will ma 
their alignment. 

In preparing for welding, th 
are first cleaned thoroughly ab 
inches back and fluxed evenly 
clamping strips are placed at 
distances, as shown in Fig. 2, at 
cylinder is stood on end beneat 
ley blocks supporting the ope 
welding platforms. As welding 
gresses, the clamping strips ar 
moved. 

A small platform is lowered 


the shell so that two weldors 


Fig. 2 (left})—Welding the longitudinal seam. The outside weldor has a 

helper, seated on a wing of the platform, who handles a preheating torch 

and raises the platform progressively. A second weldor on another elevat 
ing platform inside the shell keeps pace with the outside operator 


Fig. 3 (below)—Close-up of welding and preheating. 


Once welding has 


started, there is no need for any interruption until the top is reached 
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Tanks and other large vessels of heavy copper plate 


are torch welded successfully through a refined pro- 


cedure. Both longitudinal and circumferential seams 


are simultaneously welded by inside and outside men. 


inside and one outside—may work 
simultaneously. Teamwork among 
these operators is important. Since 


oral communication is virtually im- 
possible during welding, the men 
work by signals between the inside 
and outside weldors and between the 
outside weldor and his helper, who 
handles a preheating torch and raises 
the platform progressively. The in- 
side operator must be able to maintain 
the same speed as the outside man 
while he is taking care of his half of 
the job. 


Interruptions Avoided 


Interruptions to welding of this na- 
ture are costly and sometimes result 
in unsatisfactory welds. Hence an 
ample supply of prefluxed welding 
rods is prepared in advance so that 
the welding can proceed without in- 
terruption. Likewise, a continuous 
and adequate supply of both oxygen 
and acetylene must be assured before 
the work of welding is started. In 
this shop, these essentials were met 
by the installation of two large acety- 
lene generators and a 20-cylinder 
oxygen manifold. The latter may be 
seen in the background of Fig. 5. 

Welding is started at a point about 
one third up from the bottom and 
progresses upward at a rate of about 
32 inches per hour. This speed is con- 
sidered very satisfactory, particularly 
since it is maintained constantly over 
the two thirds distance from bottom 
to top. Preheating is done intermit- 
tently by a helper with a multiflame 
heating torch. A close-up of welding 
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Fig. 5—Formed and welded biending vessels. 
cylinder oxygen manifold may be seen in the background. 


Fig. 4—Qualification test coupons after 
impact, tensile and bending tests. 


and preheating is shown in Fig. 3. 
Fans on the weldor’s platform blow 
welding fumes away. 


Circumferential Seams 


When the top is reached, the shell 
is inverted and the remaining third of 
the joint is welded. Procedure for 
welding the circumferential seam is 
very similar except that the shell is 
rotated horizontally during welding. 
The inside operator rests on a station- 
ary platform which projects out be- 
yond both ends of the shell and is 
supported at a convenient height. 

X-rays tests on welded half inch 
plate were highly satisfactory, show- 


The 20- 









Fig. 6—The 






circumferential welds on these copper vessels 
were also made by simultaneous inside and outside welding. 





By O. J. STONECIPHER 


Matt. Corcoran & Co. 


ing few or no flaws. Sections of shell 
formed to reduced diameter, as in 
Fig. 1, showed only a few surface 
cracks. These were repaired by chip- 
ping and rewelding, care being taken 
in pre- and postheating of these re- 
pairs to avoid aggravating the con- 
dition. X-rayed a second time, the 
areas showed complete elimination of 
flaws. 


Tensile and Other Tests 


Qualification test coupons welded by 
the foregoing procedure showed good 
grain structure and under tensile test 
gave a reading of from 28,500 to 
31,000 psi ultimate strength. Elonga- 
tion was from 25 to 28%. Specimens 
subjected to the nick-break test re- 
quired severe blows and pronounced 
deformation before fracture resulted. 

An examination of Fig. 4 reveals 
the quality of the welds and tells why 
such welds held up in flanging opera- 
tions in which the copper shells were 
flanged out 4 inches. Other types of 
welded copper vessels appear in Figs. 
5 and 6. 

A faetor of particular importance 
in securing high quality copper weld- 
ing of this nature is the careful selec- 
tion of operators. Men chosen for 
this work should be of the type who 
strive constantly to improve the qual- 
ity of each weld and to understand 
and overcome difficulties as they arise 
without being discouraged by them. 

x x x 

Acknowledgment is made to the 
Air Reduction Sales Co. for the 
photos reproduced herewith. 
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Welding for Civic Maintenance 


Three examples from two cities show how municipal street departments 


now use welding to meet wartime shortages in man-power and materials. 





























that 


demands 
property be maintained despite 
material and man-power short- 
ages and other present day difficulties. 


IVIC PRIDE city 


Fig. 2——This tar kettle was built by a street 
maintenance crew at less than half what it 
would cost if purchased outside. 
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Fig. 1—Welding results in 
an improved trash 
ceptacle at a lower cost. 
These trash containers are 
21 in. square and 42 in. 
high and are fabricated 
from 16 gauge steel. 


re- 






































In some instances, however, these 
difficulties have actually worked to 
the advantage of the municipal gov- 
ernment and to the taxpayer. Mate- 
rials and supplies which were pur- 
chased before the war on a 
competitive bid basis have been sup- 
plemented by improved products at 
a lower cost—primarily due to the 
ingenuity of certain city departments 
and to the judicious use of welding. 





These cities are saving money, too, by turning to welded fabrication. 


Welded Trash Cans 


The trash receptacle show 


l is a striking example of 


trend. 


Until recently, the 


( 


Kansas City, Mo., was accust 
buying these cans for its str 


from $22 


ners 
each. 


at a 


The 


cost 
cans 


of 


purchase 


] 


i 


price were fabricated from light 


steel 


(approximately 


joining the corners with a 


or the tin smith’s crimp 


the method employed in s 


construction. 
construction 


Was 


the severe use it 
Finding itself unable to buy 


tional 
City’s 
fabricate 


containers 
street 


dey 


its own 


recel\ ed 


of this 
artment 


trash cat 


20 g: 


Lugs 


1 


mn 


te 


Naturally, a can « 
rather fr 


19 


, , 
ltl Sé 


tv pt 
hes 


lS 


welding. To the surprise of e\ 


the cost 
including 


was less 
materi 


als, 


than $10 


welding 


paint. Welding also made it | 
to use a heavier metal. The new 


tainers are 


now 


made of 


16 


steel and are, consequently, 
lived and much less subject to d 
and denting. 
Numerous other Savings have 
made by this street departme nt 


400 gal tar kettle shown in 


36 


in. 


in 


diam 
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Fig. 3——-What happens when an automobile meets a cast iron street lighting standard 











of 5 ft. By building this kettle 


‘: wn shops, the street depart- 
men. found, the cost would not exceed 
$25. The former price when pur- 
cha outside was approximately 
$60. Other uses of welding include the 
fabrication of cans for push carts at 
50% of their former cost and the 
maintenance of trucks, snow plows 
and similar equipment by the speedy 
repair of broken or worn parts—all 
at a major saving. 
Broken Lighting Standard 

Kansas City, however, is not alone 

in using welding as a means of re- 


ducing city operating costs. Another 
example is given by Fig. 3. The cast 
iron street lighting standard pictured 
was smashed to the well known 
smithereens. Fig. 4 shows how neatly 
the city maintenance men of Grand 
Rapids, Mich., put this jigsaw puzzle 
together. Again, welding came into 
the picture to save money ; the cost of 


Fig. 4—Welding quickly and easily re- 
claimed the broken standard shown in Fig. 3. 


rs 
ce 
ig 
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the welding job was only one fourth 
that of a new standard. 

These are only a few of the many 
examples which might be cited to 
show how American municipalities 
are using welding to meet wartime 


material and man-power shortages. 


* * * 


Acknowledgment is made to the 
Lincoln Electric Co. for Figs. 1 and 
2 and to the Westinghouse Electric & 


Manufacturing Co. for Figs. 3 and 4. 


*« 
Pass the Salt! 


YUMMER is here! And when hard 
S work and long hours are added 
to summer weather, it usually means 
increased perspiration with an ac- 
companying increase in loss of salt 
from the body. This is the reason for 
“that tired feeling” since fatigue in- 
creases as the normal salt balance of 
the body is reduced. 

The effects of salt losses upon a 
worker's physical condition were not 
generally known until 1932 when a 
group of scientists of the Harvard 
University Fatigue Laboratory in- 
vestigated the cause of the death of a 
number of workers at Boulder Dam. 
They attributed these deaths to “heat 
cramps” which could be traced di- 
rectly to the loss of salt from the 
body due to excessive perspiration. 

Heat cramps may or may not re- 
sult in heart exhaustion and are gen- 
erally without any serious aftereffects. 
The pain experienced during an at- 
tack, however, is sufficiently severe to 
warrant taking all possible precau- 
tions to prevent this illness from oc- 
curring. The ways to prevent heat 
cramps are in some extent the same 
as those for preventing heat exhaus- 
tion. 


May Lose 6 to 8 Quarts Daily 


Heavy exercise at abnormally high 
temperatures is one of the main causes 
of cramps. In the average individual, 
74% of the heat of the body is re- 
leased by radiation, conduction and 
convection from the skin, 14%% by 
evaporation and 7% by vaporization 
from the lungs; practically all the re- 
mainder is expired by air. When a 
person is at rest, the normal water loss 
through perspiration is about a pint 
a day. As exercise is increased under 
abnormal temperature conditions, this 
loss may run as high as 6 to 8 quarts 
a day. Under such conditions, the 
normal water intake may fail to com- 
pensate for the abnormal loss of body 
fluid. As the condition continues, 
salt is lost from the body, and a series 
of chemical or physical changes take 
place, bringing about a state of de- 
hydration, exhaustion and fatigue. 
When this occurs, it is essential that 
the lost salt be replaced, or suffering 


from heat cramps is likely to result. 

There are several means by which 
salt may be taken into the body. The 
most convenient way of maintaining 
the body's salt supply is, of course, 
salting the food at mealtime. This 
method, however, is not too reliable ; 
though many people have a taste for 
considerable salt, others desire very 
little and will not change their normal 
eating habits because of the advent of 
hot weather. 

A better way is to add salt to 
drinking water. A concentration of 
0.1% to 0.5% is usually satisfactory. 
The use of salinized drinking water, 
however, should be under the super- 
vision of the medical department. 
One disadvantage of using salt in 
drinking water is that the salty water 
cannot be used for industrial purposes 
or where likely to affect a water pipe. 


Salt Tablets Convenient 


A convenient form for insuring 
employees an adequate supply of salt 
is found in the use of salt tablets for 
employees to take with their drinking 
water. The tablets should be placed 
in a dispenser near the drinking 
fountain so that the employees may 
use them as recommended by the salt 
manufacturer. As all tablets do not 
contain the same amount of salt, the 
recommendations of the manufac- 
turer as to the number of tablets to 
take should be strictly followed. 

Employees need not worry about 
getting too much salt in their sys- 
tems because the body does not store 
salt. Persons afflicted with heart dis- 
eases or high blood pressure should 
not use the salt treatment except on 
the advice of a physician; these per- 
sons, however, are not usually en- 
gaged in activities involving hard 
work and abnormal temperatures. The 
only ill effect which might be specifi- 
cally attributed to salt is a gastric ir- 
ritation which may be produced when 
salt is taken in a concentrated form 
on an empty stomach. Medical 
authorities, however, advise the lib- 
eral intake of salt wherever the 
character of the work is fatiguing and 
whenever heat is causing excessive 
perspiration. 
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“The Winnah!"’ Pretty, blue-eyed, 19-year-old 
Vera Anderson is an ex-waitress who had 
never handled a torch or a welding electrode 
until eight months ago. She is shown here 


with her welding superintendent, W. 8B. 
Bowen, resting between “‘rounds" on one of 
the welders used in the intercoastal contest. 


NE of the most unusual contests 

ever held for women recently 

took place at the Ingalls Ship- 
building Corp., Pascagoula, Miss. 
This was a contest to determine the 
champion woman weldor for 1943. 

Plans for such a contest date back 
to February when the Ingalls Yard 
selected Miss Vera Anderson, a 
weldor of eight months’ experience, 
as the yard’s champion woman weldor. 
Her weldorette opponent was Mrs. 
‘Billie’ Hermina Strmiska from the 
Oregon Shipbuilding Co., Portland. 

The two met in a roped off “ring” 
in the Ingalls Yard where the girls 
fought it out on flat, vertical and 
overhead welding while “seconds” 
and spectators looked on. In this 
match Mrs. Strmiska was seconded 
by her husband (and also welding 
instructor), who is likewise a weldor 
at the Oregon Shipyard. 

While the rules were not those of 
the Marquis of Queensbury, they 
were, in their own way, just as com- 
plete. The contest was divided into 
as follows: 

%, in. horizontal fillets, 


three parts 
Part 1: 
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OPERATIONS 


Champion Woman Weldor 


Like a boxer, the modern working miss spars it out on the 
welding table to determine who should be the U. S. Champion. 


14 in. E-6020 electrodes. Single-pass 
welds at 225 to 325 amp furnished 
by a 500 amp A-C transformer. 

Part 2: 3% in. vertical fillets, 5445 in. 
or %.@ in. E-6010 electrodes (each 
operator may choose one or the other 
of these sizes for each pass). Not 
less than two passes were required for 
a weld. Welding current furnished 
by a 400 amp D-C motor-generator 
set. 

For %%» in. electrodes, 130 to 165 
amp. 

For 3, 6 
amp. 

Part 3: 3% in. overhead fillets, 54 
in. or %¢ in., E-6010 electrodes (size 
as chosen by each operator). Number 
of passes not less than two. Current 
furnished by a 400 amp D-C motor- 
generator set; current must fall with- 
in the ranges stated for Part 2. 

The work of each contestant was 
judged upon the following points 
separately: (1) speed, (2) quality 
and (3) economy of electrode con- 
sumption. Their relative scores were 
determined by the average of the 
scores for each of the three points. 
Speed and quality counted five times 
and four times as much, respectively, 
as economy of electrode consumption. 

Speed was measured with stop 
watches, starting at the instant when 
the contestant began welding on any 
pass or layer. The time ran constantly 
until the pass was completed through- 
out the entire length of the specimen 
and included time spent in changing 
electrodes and other interruptions on 


in. electrodes, 165 to 225 












passes, however, there was tir 
while the weld bead was cleat 


wire-brushed by helpers apy 
to do these tasks for each cont 

The quality of work was 
mined by a careful examinati: 
inspection by the judges, wh« 
not permitted to know whos: 
they were inspecting. If, 
opinion of a judge, the work 
inspected passed all of the re 
ments of the American Bure: 
Shipping, he was instructed to 
on his ballot a score of 100 
piece. If he found defects such a 
undercutting, convexity, overlapping 
etc. which prevented the work 
conforming to the requirement 
was to assign the score which 
opinion reflected the relative 
of the quality. 

For computing the electrode 
omy score, the total weight of th 
electrode used by each contestant 
each piece of work was deter 
accurately. In determining 
weight, no credit was allowed for 
ends except where an appreci 
length of electrode was left over afte 
welding any work piece. The weight 
of the remaining electrode less tw 
inches was credited to the contestant 

Miss Anderson was an easy winner 
taking two of the three rounds. The 
results, “round by round,” 
ulated in Table I. The winner’s 
tory netted her $350 in war bonds, 
a massive silver cup, a week-end trif 
to the White House in Washingtor 
and the title, “Queen of the Welding 


are 


the part of the operator. Between World.” 
Table I. “Round by Round” Score 
Vera Anderson Hermina Strmiska 

VERTICAL Speed (W) 15 min, 2 sec 15 min, 5 3/5 se 

Quality (W) 964% 95% 

Rod used 1 lb, 3% oz (W) 1 1b, 3% oz 
OVERHEAD Speed *12 min, 35 3/5 sec 7 min, 56 1/5 se 

Quality 8% 55% 

Rod used 13 oz 914 oz 
FLAT Speed (W) 9 min, 44 2/5 sec 14 min, 4 2/5 sec 

Quality (W) 95% 92% 

Rod used 2 1b, 7% oz (W) 2 lb, 6 
Merits: speed, 50%; quality, 40%; rod consumption, 10%. 
(W) indicates Winner 
*On the overhead test, Miss -Anderson made the standard slightly convex 
dimensioned weld, whereas Mrs. Strmiska made a convex, underdimensioned 


If the race had been tied for vertical and flat, it would then have been fair to d 


qualify Mrs. Strmiska for the overhead. 


the vertical and flat, which gave her the best 2 out of 3, it was unnecessary 1 


for the disqualification of Mrs. Strmiska’s 


However, as Miss Anderson won 


t 


overhead. 
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Fig. 1—Jig designed for continuous 
downhand welding on a preheated 
ini The pini is held on a 
disc that turns within the pipe. 








Building Your Own Fixtures 


FTENTIMES, it is necessary to 
have some special welding fix- 


ture “right now,” and delay in 
getting it would prove costly. But this 
special fixture may be of such a na- 
ture that standard structural shapes, 
a welding machine and a handful of 
electrodes could produce the desired 
equipment in a few hours. Instead of 
scurrying frantically, around trying 
to secure it outside, why not try the 
“build it yourself” plan? This pro- 
cedure has frequently been very satis 
factory for others, and it is nearly al 
ways Inexpensive. 


Think It Out First 


Regardless of the size or type of 
fixture, the basic requirements and 
applications of the finished product 
should be considered before any de 
signing plans are made. Carelessness 
in the consideration of these prin- 
ciples will show up in the final cost 
sheet. 

Jigs are usually divided into three 
classes: stationary, hand-operated and 
power-operated jigs. The first thing 
to consider is the class that will be 
ost suitable for the particular job in 

nd. Stationary jigs have their ad- 

ntages, but they are not al- 
vays adaptable to downhand welding. 
ind-operated jigs range from sim- 
to more complicated designs, but 
st types are usually designed for 
wnhand welding, increasing pro- 
ction and cutting the cost of the 


| 
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With ingenuity, simple yet durable and wholly sat- 
isfactory welding jigs or fixtures may be designed 
to permit faster, more economical production. Such 
fixtures may be used for handling either large or 
small parts or for preheating and other purposes. 


By GENE JOHNSON 


Weld Specification Engineer, 
R. G. LeTourneau, Inc. 


finished product. Since these jigs are, 
consequently, the most popular, the 
contents of this article will be largely 
devoted to the general description of 
the second type of welding fixture. 

Clamping devices on the stationary 
and hand-operated types of jigs are 
usually of the C-clamp design, toggle 
clamps, wedges, bolts or dowel pins. 
The human element must be consid- 
ered, in many instances, when de- 
manding exact and true alignment. 

The third type of jig may be either 
electrically or pneumatically operated, 
depending upon existing conditions 
and facilities. Naturally the cost of 
such a machine will be higher, but 
the resulting increased production 
should offset this expense. It is, there- 
fore, a question of determining 
whether or not the expected increased 
production will justify the additional 
cost of the power-driven jig. If it 
does, by all means buy it! 

There are many excellent types of 


power-driven welding positioners on 
the market today—some capable of 
handling loads as great as 20 tons. 
The contribution of these devices to 
the speeding up of our war effort has 
been invaluable. 


Jig for Circular Welds 


In Fig. 1 is a simple hand-operated 
jig for continuous downhand deposi- 
tion of two circular welds (one on 
either side of the flange) on a pre- 
heated pinion. The legs and cross 
inember of the stand were formed 
from structural angles welded to- 
gether in box shape. A length of pipe 
was welded on either end to hold a 
detachable mandrel. The mandrel was 
fabricated from a heavy disc, a short 
length of round bar stock being 
welded to the underside to serve as a 
pivot for turning inside of the pipe. 
Stop lugs were welded to the edge to 
hold the pinion in place, and 5/16 in. 
round bars were tack welded to the 
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dise to facilitate turning, as may be 


seen in the illustration. 
Hand and Foot Operated 


The jig shown in Fig. 2 was de- 
signed for combined hand and foot 
operation. Structural parts were again 
employed for this fabrication. Struc- 
tural channels form the base or leg 
sections, and two 3 in. angles were 
welded into a box section to form the 
upright post. The spindle housing was 
fabricated with bearing plates at either 
end. The foot control lever locks the 
disc and spindle housing section at 
any desired angle for position welding. 

The detachable mandrel may be 
turned 360 deg. The turning levers 
were made from 5/16 in. round bar 
stock. Containers welded to the fix- 
ture place electrodes, slag hammer and 
brush within easy reach of the op- 
erator. 

No clamping devices are needed in 
this particular fixture as the weight 
of the welded structure makes for a 
snug, tight fit. All welding is de- 
posited in downhand position, thereby 
increasing production. The heat dis- 
tribution from preheated parts is 
equalized by the heavy material used 
in the jig design. 


A Turning Wheel 


Fig. 3 is of the same general con- 
struction as the jig in Fig. 2, but the 
spinning mandrel’s turning facilities 
were much improved by rolling the 
round bar stock into the form of a 
loop, which was welded to bars jutting 
from the jig housing. A lock screw is 
conveniently located within the oper- 
ator’s reach. With this jig, small cir- 
cular welds are quickly and easily de- 
posited in the downhand position, 
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Fig. 2—This jig is hand- 
turned but foot-locked 
at any desired angle 
for position welding. 


again reducing the cost of fabrication. 
Simple Fixtures Are Best 


The three jigs illustrated incorpor- 
ate all of the basic requirements for 
shop-made fixtures. Simplicity should 
first be considered. Complicated de- 
signs are usually unnecessary unless 
the set-up and welding is done in the 
same fixture. 

Convenience in reaching the welded 
surface plus visibility are two impor- 
tant factors to remember. The jig will 
be of little practical use if it is difficult 
to see or get at the work. 

Durability shouldn’t be overlooked. 
Make the jig strong enough and rigid 


enough to hold up under 
use and withstand deflectio: 
often necessary to draw a nic¢ 
in order to prevent the jig 
coming either too cumberso 
flimsy. 


Heat Control Importa: 


Allowances for heat conti 
be made, otherwise there 
misalignment, buckling o1 
ping of the parts. Always 
the jig so that it carries he 
from the weld. 

Clamping pressures will 
largely upon the type of struct 
ing welded. Usually, simpl 
clamps, C-clamps or wedges 
ficient to hold the alignment 

Storage facilities must als 
sidered. If necessary, desig 
in sections for demounting 
age. Paint or stamp part nu 
names as a convenience for 
ing the sections when they 
storage racks. 

The cost of a jig must 
ered on the same basis as 
equipment. Estimate the sa 
terms of increased producti 
decide how much future uss 
will get. Simple arithmetic 
tell you whether or not 
for itself in a reasonable 
time. 

Facility in constructing jig 
specific requirements can be 
only by experience. With « 
ceeding design, improvement 
new ideas will follow. Result 
measured in terms of yout 
meet continued demands for 
creased production so vitall) 


Fig. 3—Use of a wheel instead of turning bars has 
greatly facilitated the rotation of the spinning mandre!. 
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Weight saved” with Tube-Turn Welding Fittings aids 


.6 OF A SERIES 


7 rurN war industry—by economizing steel, speeding pipe 








erection, conserving supports, reducing shipping weight. 





*Tube-Turn fittings in comparison below are 6", Schedule 80. Other fittings are 6”, 600 Ib. class. 
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HE examples illustrated above demonstrate the tremendous differences in 

weight between Tube-Turn welding fittings and other types of steel fit- 
tings. These comparisons are for 6” size (see note above), and other sizes are 
more or less proportionate. 


Weight saving always has been an important reason for specifying Tube-Turn 
welding fittings. But today’s war production needs stress additional advan- 
tages of this feature. It saves steel—because less of this strategic metal is 
required in making Tube-Turn fittings. Piping systems welded with Tube- 
Turn fittings are lighter and streamlined—which speeds erection, saves space, 
and simplifies structural problems. Remember these timely points when you 
buy or specify fittings for oil, gas, power, chemical, heating, air, refrigeration 
and marine piping today! 






eater, 












0 tighten .Ne Saske 

lieve en, ets to , 

Avo; € Ves men f, 4intenance Place, 
T Other t du hey ractically 

Utie y 


with Tub.. due to an Pra tically 
pes leakage. Turn fittings. ston failures aisreer of 
LE NCR inates weldin 
i L 6 ss. sete ny SAFETy. the chances 


Vildeny Hig, at tii 


TUBE TURNS (Inc.) Lovtsvure, Ky. @ Branch offices: New York, Chicago, Philadelphia, Pitts 
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Winner of Army-Navy, Mari- 
/ time Commission, Victory 
Fleet and Treasury Dept. flags. 


- 


/ 
f\\ 
a | 
a} 
esa 



























2x eT 























Welded Boiler Stacks 


manufacturing plant. The 


Fea WELDED construction 
speeded the erection of two 150 ft boiler 
stacks urgently needed by a large southern 


erected in one third less time than would 







































































































































































































mond, Va. 



















































































50 ft of installation. 









































Courtesy, General Electric Co 


One of two 150 ff boiler stacks fabricated by 
arc welding at a southern manufacturing plant. 


normally have been required. 
tractors were E. McLaughlin & Sons, Rich- 


The stack sections were cylinders 
in diam and 5 ft long, fabricated from % 
in. low carbon steel plate. During the first 
100 ft of installation, two of these sections 
were welded together in the shop and erect- 
ed as a single unit. Because of handling 
difficulties, however, each 5 ft section had 
to be mounted separately during the last 


The shop welding was done with 300 
amp motor-driven D-C welders, 
work with 300 amp engine-driven 


welders. Because of the height of the stacks 
and their inaccessible position, the engine- 
driven welders had to be located 400 ft 
away from the work. Nevertheless, no 
difficulties in either striking or maintain- 
ing the arc were encountered. 

The sections were overlapped and the 
joints fillet welded with in. AWS 
E-6010 all-position electrodes. Approx- 
imately 1,200 lb of electrodes were used on 
the two stacks. 


“Impossible” Job 


Group of Texans were ordered by the 

Deiense Plant Corp. to produce four 
20-ton fuel economizers for a_ synthetic 
rubber plant in three weeks. They had no 
factory, no workmen and no equipment 
other than a hammer and a chisel. An im- 
possible job, of course. But they completed 
it in 17 days. 

The group, all members of which were 
experienced in arc welding engineering, 
organized itself into the M. B. and M. 
Pipe Fabricating Co., Inc., Houston, Tex. 
T. K. Mason was named president; his 
brother W. H. Mason and an associate 
S. M. Butler were made vice-presidents ; 
Thomas G. Ferrell was named the com- 
pany’s welding engineer, and Tommy 
McGinnis, welding superintendent. 

Practical weldors all, these men were 
acquainted with a large number of weldors 
from coast to coast, and they also knew of 
the existence of a large amount of weld 
ing equipment standing idle in garages 
and shops. They rented a vacant building 
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Fuel economizer completed in record time for a synthetic rubber plant. 








Courtesy, The Lincoln Electric ( 
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with a big lot adjoining, clear: 
cleaned out the building, rou 
workers and cutting and weld 
ment—and got down to busins 
worked two shifts daily with a 
men, some of whom brought their 
welding machines. 

Each of the four fuel econon 


illustration) is 15 ft long and 10 ff 


at the base, tapering off to 8 ft 
Each has 604 two-in. tubes and 
sheets, requiring the cutting of 
in. holes. 

A big job, you bet, but nothi 


seems to be too big tor ent 


Texans! They completed the ¢ 
ahead of schedule 


Spot Weld Tester 


| grees spot welding is t 
“pulling a button’”— tl 


a met 
tells only if the material was we 
fails to give any indication of weld 
or soundness. A_ small shear 
machine has been developed at 
Springfield, Mass., plant of the 
house Electric & Manufacturing 
quick shop testing of both of t 
qualities. 

The inspector who desires t 
a test takes two _ standard 
cleans their surfaces and makes 
lap joint. The specimen is clamp 
machine and 4 shear applied. A 
the machine registers the forc 
pounds, and a prepared chart 


minimum strength required for the 


thicknesses and types of materia 
Advantages of the shear testing 


are: (1) it gives a quantitative valu 


weld strength; (2) it serves as 
check on spot welder set-up 
compact and simple to operate, ar 
permits tests to be made by an 
floor inspector instead of a 
technician. 





Shear testing machine and rack for testing spot welded specimens 
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ig- * SAVING PRECIOUS MATERIAL... . * SPEEDING PRODUCTION * ‘The extremely high current require- * 
lor * by replacing costly riveting methods * As many as 80 spot welds per min- * ments for welding aluminum alloys * 
x on many assemblies, spot welding is x ute on two thicknesses of .040 light x and consequent heavy expense in- * 
responsible for saving large quanti- alloy! Primary and secondary assem- volved for the installation of special 
cl * ties of critical metal. Better welding * blies, as well as non-structural parts * conducting equipment, are elimi- * 
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* is followed by a reduced pressure * and timing has been set, the opera- * net is hinged and the entire sequence * 
x during the welding surge, and finally x tion (by a convenient foot switch ) x panel may be removed. Routine con- * 
a recompression which “forges” the is fully automatic. The settings are tactor maintenance may be made by 
* metal. A preheating feature makes * easily made on the sequence panel * an ordinary electrician. The Sciaky * 
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left 
TYPE PMCR.2516 SCIAKY ELECTRIC RESISTANCE 
ROCKER ARM WELDER, welding 70 spot welds per 
minute, on two sheets of aluminum alley of .040” 
each. Welding capacity from two thicknesses of .016” 
in aluminum alloys up to and including .080”. 
right 
TYPE PMCO.2S16 SCIAKY ELECTRIC RESISTANCE 
WELDER, 80 spot welds per minute on two sheets of 
light alloy of .040” each. Welding capacity from 
twe thicknesses of .016” each in light alloys up te 
091”. 
. 
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From an Eastern welding 
equipment distributor comes 
the following report: 


Worn manganese steel crusher 
mantles at a Virginia crushing 
plant were rehabilitated by 
Amsco conservation welding. 
One-inch diameter Amsco 
nickel-manganese steel filler 
bars were swedged by hand, 
after heating to a red heat, to 
match the contour of the man- 
tle and then were tacked on 
two inches apart, using 3%” 
and 4” Amsco nickel-man- 
ganese steel electrodes. The 
space between the applicator 
bars was then partly built up 
with the same rod. All the 
welds were peened vigorously. 


W4—Crusher mantle, 128” at large end, 
built up with Amsco Nickel-Manganese 
Steel Electrodes and Amsco Filler Bars. 


A388—Dull, inefficient dipper teeth made 
sharp at small cost with Amsco Re- 
pointer Bars and a little Amsco Nickel- 
Manganese Steel Welding Rod. 


Chicage Heights, Itlinois 


FOUNDRIES AT CHICAGO HEIGHTS, ILL; NEW CASTLE, DEL; DENVER, COLO; OAKLAND, CALIF; LOS ANGELES, CALIF; ST. LOUIS, MO. 
OFFICES IN PRINCIPAL CITIES 


Amsco Welded Crusher Mantles 
Help Relieve War Time Scarcity 


AMERICAN MANGANESE STEEL DIVISION 






The user asserts that the re- 
built mantles lasted as long 
as new ones, which is credited 
to the formula of the welding 





materials and work-hardening 
from thorough peening. This | 
is another case where build-up 
welding has restored essential 
parts to ““good-as-new” condi- | 
tion while saving new metal | 
badly needed elsewhere. This 
work would be justified under 
war-time conditions even if 
more expensive than new cast- | 
ings, but usually the cost of 
reclamation is less. 





Amsco nickel-manganese steel 
welding rod, filler bars and 
shapes are also conserving 
metal in reclaiming such cast- 
ings as crusher jaws and con- 
caves, dipperlipsandteeth,and | 
other ferrous parts which are | 

| 


subjected to severe abrasion. 


Write for Bulletin 941-W, de- 
scribing the complete line of | 
Amsco Welding Products. 


















Bolt Saver 


N SHIP construction, and particu 
I the erection of bulkheads, a lars 
tity of bolts are tack welded direct 
decks or other members to be fla 
place; these erection bolts hold 1 























Sketch showing construction and use of weld. 
ed tail bolt. This bolt may be used over and 
ever as long as its threads remain intact 







head in position until it can be per: 
ly welded. After welding has beet 
the bolts are removed by the 








pedient of burning off their heads J 

An idea for the salvage of the = 
bolts was the suggestion of Elmer | ¥ 
Permanente Metals Corp., Shipyard A 





Richmond, Calif., to the War Pro 
Drive Committee. 

“Welding a tail on the heads 
(see sketch) has resulted in saving 
large quantity of bolts which wou 








otherwise been ruined under 
system,” said Mr. Homo. “At least & 
bolts with heads damaged by 


tacking or by burning in the process 

moval have been salvaged by tl 

expedient of (1) completely burnit 

the heads and (2) welding extensi 

to the threaded shanks of the bolts 
“The renovated bolts may be mace 

serve as long as their threads rema 





lower ends of the tails so as to remove the 
previous tack metal. Other advantages 
that the tail requires at 25% 




























least 2! 
welding to attach to a plate than \ 
quired to secure three sides of a bolt 

that it causes less undercutting of the plat 
in making the tack and that it may be 
tacked in positions in which it woul 
impossible to secure a bolt head. It 
also be used as a dog in pulling th 

into the frames; wedges are simply dr 
between a side of the tail and a frame 
fairing up the frame.” 


Preheating Torch 





USEFUL suggestion for improving 
A eficiency of a natural gas preheat 
torch was made to the War Produ 
Drive Committee by W. H. Wat 
Northrop Aircraft, Inc., Hawthorne, ‘ 
Mr. Waters’ suggestion was an air mixing 
chamber based upon the same principl 
is used for gas stoves and heaters 
chamber is welded onto a gas pipe at 
torch end. It utilizes the oxygen in thi 
to produce a hotter flame for preheat 
purposes, its inventor declares 
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e Fabrication 
Next . 


@ Here's a note for history. Among the many 
elements which brought about the decision to 
crack Germany from the air a high rating goes to 
the fact that America had found a way to make 
bigger bombs faster than anybody had ever 
dared to hope. 

Bombs — both aerial and marine — are being 
largely fabricated by Unamatic arc welding. 
Much of the Unamatic equipment 
going into use the past two years 
has gone to work on bombs. That's 
why America is now able to make 
bombs faster than the planes can 
drop them. 


_UNAMATIC WELDING 


Circumferential shielded arc welding with Una- 
matic is the fastest high grade welding known. 
Down to two inches diameter or six inches straight- 
away, automatic welding with Unamatic equip- 
ment is faster and better and usually costs less 
than manual operation. 

Unamatic equipment now is wholly engaged up- 
onwar production. But Unamatic speed and quality 
will be as important a contribution 
to better faster fabrication after the 
war. Unamatic fabricated bombs are 
shortening the time you have to plan 
how you can use Unamatic welding 
when your war contracts are ended. 


——— 
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UNA WELDING INC. + 1615 COLLAMER AVE. * CLEVELAND, OHIO 
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MAKE SURE! 


Every issue of THE WELDING ENGI- | 
NEER contains vital information of more | 
importance to you these days. Make sure that 
you receive your copies of THE WELDING 
ENGINEER without interruption by sending 
in your renewal in advance of its expiration 
date. And when you send in your renewal, 
be sure to include your new city postal district 
number. 


THE WELDING ENGINEER 


506 So. Wabash Avenue, Chicago 5, Illinois 











MANGANAL 


(Reg. U.S. Pat. Office. U.S. Patents |,876,738—1 ,947,167—2,02! 945) 


11 to 13'/2% Manganese Nickel Steel 


WELDING PRODUCTS 
»CAST WEDGE BARS: 


iy) FOR REPOINT- 
ING MANGA- 
NESE AND 
CARBON 
STEEL SHOVEL 
AND DIPPER 
TEETH. 








At Left—Cast 
Wedge Bar at- 
tached to worn 
down Dipper 
Tooth. 












: Wedge Bars come in 22 sizes to 
= fit any size tooth. Always attach 
with Manganal Base or Special 
ea Tite Kote Welding Electrodes. 

A 











One Bead of Seaco 
hard surfacing over 
Cast Wedge Bars 
makes them wear 
longer. 150 Distributors carry complete stocks. 


DOTTED LINES INDICATE HOW 
TO CUT OFF FOR DIFFERENT 
WIOTHS OF DIPPER TEETH 


Sole Producers 


STULZ-SICKLES COMPANY 


134-142 Lafayette St., Newark, N. J. 








Positioning Bonnets 


EAT exchangers require bonn 
H ribs that will give the fluid 
quired number of passes through 
changer. These bonnets are fabricat 
forged flanges and pressed steel he 

A simple fixture for positioned 














Boy 
















Courtesy, Hobart 


Fixture for welding the 
bonnets of pressure vessels. 


of the bonnet heads to flanges is submitt 


by John S. Green, Cleveland, Ohi 
construction required: 1 base plate 
by 36 by 48 in., 1 H-beam 6 by 50 
channel 10 by 48 in., 2 rollers 8 by 
1 bar 1% by 28 in., 2 roller bearings 
balance of the material used came f1 

scrap pile. 

The operator will lose little ti 
setting up this fixture for the different 
meters which are to be welded becaus« 
pedestals are adjustable on the chant 
suit various flange diameters. This 
justment is obtained by welding side gu 
into position and setting studs in the cha 
to fit into slots in the pedestal bases 
horizontal supporting bar is threaded 
equipped with a suitable locking 
that the length and height of the bar 


be set as required. Adjustment of the hei 


is secured by cutting a slot in the wel 
the H-beam. 


Stud Welding Collet 


PRACTICALLY fool-proof device for 
A projection welding of steel studs 
metal hinges and sheet metal surfaces 
been perfected by Andrew Campriello 
man and spot welding expert at Ger 
Electric’s Schenectady works. 

A vertical slot is milled in the 
collet, located in the bottom elect: 
When the upper electrode is depressed 
jaws of the collet close tightly about 
stud; the resulting pressure causes the 
rent to be distributed evenly on all 
and distributed at the top of the stud 1 
the welding zone. 

As soon as welding is completed 
upper electrode lifts and air pressure 
the tapered collet upward. Expanding 
collet releases the stud, thus eliminat 
the former problem of “binding.” 
upward movement of the collet is stoy 
by a set screw as soon as it reache 
height sufficient to release the stud 
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Salvaging Cylinder Heads 
By HARRY KERWIN 
f of the chemical action of the 
B r, the water jacket holes in an 
cylinder head often become en- 


rough severe erosion. Eventually, 


gasket cannot hold back the 


D 
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Courtesy, Hobart Brothers 
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Welding procedure diagram for aiumi- 
num cylinder head repair. Welding order 
ie: “A” fe “SC” to “E" te “PS” fe “OD.” 


vater, which is allowed to enter the cylin- 
lers and destroy the motor’s efficiency. 

These eroded holes may be filled in with 
new metal. A simple process of arc welding 
effects a satisfactory and economical re- 
pair for such cylinder heads, which. would 
therwise have to be scrapped. This repair 
an be effected at only a small fraction of 
the original The detailed 
welding procedure is as follows: 

Place the cylinder head on the welding 
table face up. With a hammer and a flat 
away the dirty eroded area 

water hole until the clean 
metal is exposed. 


cylinder cost 


hisel, cut 
iround each 

Grind carbon sticks to the original size 
{ the water holes and insert a stick in each 
hole to be repaired. This will maintain the 
orrect size of the holes and eliminate the 
necessity for redrilling. 

Preheating is necessary. Brick or other 
material suitable to exclude drafts should 
be loosely stacked about the cylinder head, 
which is preheated with an oxy-acetylene 
torch using a No. 8 tip. Heat the cylinder 

| until the chill is gone or until the en- 


This forged shell did not 
have sufficient material 
to allow for a right-size 
opening. By depositing 
weld metal, the opening 
is reduced to the correct 
Size, and the labor and 
material invested in the 
forging are salvaged. 
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tire head is warm to the touch. A word of 
warning: DO NOT OVERHEAT! 

Use a \% in. aluminum electrode and a 
200 amp arc welder with multiple adjust- 
ments. Set the current at exactly 120 amp 
and the voltage at 20, with reverse polarity 
welding at hole “A” (see 
sketch). Run one pass completely around 
stick, fusing deeply into the 
cylinder head. It is important to complete 
each pass without breaking the ar¢ 

Immediately upon completion of 
pass, peen the deposit lightly. Peening will 


Commence 


the carbon 


eal h 


avoid stress by counteracting the normal 
shrinkage of the weld deposit 

\fter peening the first pass on hole “A,” 
wait two minutes, move to hole “C” and 
repeat the process.. Move in turn from “C” 
to “E,” from “E” to 
hole “D,” 
posits. This procedure prevents overheating 
in any one area and avoids distortion 

If one pass is insufficient to bring the 
eroded area to the correct level, begin at 
hole “A” and repeat the entire 
even to warming the cylinder head slightly 
with the acetylene torch. Each bead must 
be thoroughly 


“B,” and finally t 


pausing two minutes between ck 


pre cess, 


cleaned before the addition 
of more metal. 

After all of the eroded areas have 
built up, cover the entire cylinder head 
loosely and allow it to cool normally for 
about 45 minutes. The cylinder head may 
now be hand with a file or 
finished in a machine shop. The final result 


been 


dressed by 


will be a cylinder head as good as new 


Capsule for Hitler 


, ben little pill shown in the accompanying 
picture is guaranteed to give Adolf, 
Benito or Tojo a bad case of indigestion. 
This shell, though, was a defective forging 
because the end opening was too large. To 
save it, arc welding was called in to build 
up the wall to size. An all-position, high 
tensile steel electrode having physical prop- 
erties equal to that of the shell is used for 
this purpose. 

In making forgings, there is not always 
sufficient material to meet the size require- 
ments; that is why it has found 
economical to use arc welding as pic- 
tured. Otherwise, the shells with oversized 
openings would have to be discarded, re- 
sulting in a loss of approximately $40 in 
material costs alone for each rejected shell. 
The deposition of new metal salvages all of 
the material and labor costs of the forging 


been 





Courtesy, The Lin n 


WESTINGHOUSE WELDERS FOR 
JOB SHOP WORK 





FOR SHOP 
MAINTENANCE 
AND LIGHT WORK 


Model WT-1C— 
100 amperes. Cur- 
rent range, 20 to 
140 amperes. Built- 
min capacitor 
.";foptional). Built-in 
syjbreaker protection. 
“-<"* Easy to move. 






ALL-PURPOSE 
WELDER 













Model WT-4C—200 
amperes. 27-step cur- 
rent adjustment from 
20 to 250 amperes per- 
mits using wide variety 
of electrodes. Built-in 
capacitor (optional 7 
and Nofuze “De-ig 


Circuit Breaker. eq’ : ¥ 


ac ay 





NEW D-C WELDER WITH ARCONTROL 


Single, pre-set current adjustment. Lots 
of capacity to handle all kinds of work. No 
drop-off after warming up. Simple adjust- 
ments. 200, 300 and 400-ampere models. 


COMPLETE LINE 
OF WELDING ELECTRODES 


Westinghouse electrodes are designed for 
fast production of high-quality welds with 
a-c or d-c on carbon steels, cast iron, 
stainless and alloy steels, sheet metal and 
special applications. Strike easily and have 
high deposition efficiency. 


* * + 


Write for latest a-c and d-c welding liter- 
ature. Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa., Dept. 7-N. _j-21279 


Westinghouse 


PLANTS IN 25 CITIES. OFFICES EVERYWHERE 


WELDERS 
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MEET THE CHAMPION 


When it comes to rebuilding worn parts, Har- 
cote is the real champion electrode that gets in 
there—puts on a hard surface that's tough and 
long-lasting. An important time and money- 
saver, too! When worn parts would take weeks 
to replace—Harcote does the job quickly—at a 
fraction of the new part cost—gives you a part 
that will outwear the original. 


Harcote is ideal for welding on carbon steel, low 
alloy and high manganese surfaces. 


A New Star Has Been Added to 
P&H’s Army-Navy “E”’ 













































































**BUILDER-UPPER’”’ 


See your P&H representative for pro- 
cedures. Also ask about P&H electrodes 
for any other welding requirements. 


Also ask for Information on 


PGH A.C. and D.C. Welders 


General Offices and Factory: 
4513 West National Avenue, Milwaukee, Wisconsin 


_ WELDING ELECTRODES .t 


iat 


Canadian Distribution: The Canadian Fairbanks-Morse Company, Ltd. 
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TOOLS DIVISION 














ENGINEERING DATA SHEET No. 34 
Tool Tipping Data 
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1. Branch pipe outlets can be made 2. W-T’s* eliminate all threading and 3. If outlet is & smal 
with W-T's* anywhere on the main fitting of main pipe in making branch cut in the main Pape with di . 
. h h f t | tl ts Saw before W-T sre inst 

pipe without the use of templets. pipe outlets. larger sizes, with torch after 
\ 
\ = 
; “i } 
~ <“ 
4. The use of W-T’s* permits inspection 5. Funnel-shaped intake of W-T's* 6. Branch pipe is attached t 


of inside of joint, removal of scale and 
excess weld metal before branch is 


attached. hangers. 


Wt are suitable for all commonly used pressures 
and temperatures in every type of piping system. 
They can be installed before or after erection of the 
main line with ease and economy. [Equally well 
adapted to pre-fabricated or ‘‘on-the-job’’ assemblies. 
Cost no more—in many cases less than ordinary fittings 
without their advantages. Stock fittings of drop forged 
steel, but to meet special conditions can be supplied 
in Monel, Everdur, Toncan Iron, 


Write for Bulletin WT-31 giving complete description 
of all advantages. 


wrought iron, etc. 


*WeldOlets-ThredOlets 


BONNEY FORGE & TOOL WORKS, - Forged Fittings Division - ALLENTOWN, PA. 


reduces vibrational stress at junction- 
eliminates need of extra braces and 


threade 
fitting. 


wit's* 


of fitting Dy by weldir or, if 


screwlr int 


rovide leakor 
p IKE 


tion of full pipe strength 


3 Types Meet Every Need 


Beveled outlet of 
WELDOLETS permits 
branch pipe to be at- 
tached with plain butt 
weld. 


Threaded outlet of 
THREDOLETS permits 
branch pipe to be screwed 
into outlet or fitting. 

Outlet of SOCKET- 
END WELDOLET is 
bored to accept standard 
outside pipe diameters. 





Junction is completed with weld around top of fitting 
All 3 types available for all standard pipe sizes up 


to 24”. 





WELDQOLETS: THREDOLETS 





Welded Outlels for ivery Pjaing Syalem 
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A. D. a Welding in Britain 





i; 
‘ 





IDLE WELDING IDLE 


Fig. 1—Action of the A. D. C. 
system. “A''—are striking A-C voltage; 
“B''—D-C generator voltage. 


welding 





eae’ % 
Torurne = 








Fig. 2——Plunger-type contactor for break- 
ing the A-C circuit. ‘‘A’'—round carbons; 
“B"'—cireular discs; ‘'C'’—armature; ‘'D"’ 


—reactance limb; “‘E''—air gap. 


r is well known that are welding 
| requires a minimum pressure of 

about 65 volts to strike the arc, 
while during the actual operation of 
welding the voltage across the arc 
only from 20-30 volts. Two 
methods of meeting this dual voltage 
a have been originated in 

reat Britain. 

The first method is the constant 
voltage system. The welding current 
is taken from a generator giving a 
constant voltage of not less than 60 
volts (in practice, more usually 110 
volts), and the reduction to the weld- 
Ing bd is obtained by employing 
a resistance to absorb the difference 
between the generator and the weld- 
ing voltages. Besides being obviously 
uneconomical, this method has the 
further disadvantage that the welding 

tage may rise too high for 
welding should the current be re 
duced. 

(he second method is the droop- 
* characteristic generator. Built to 


may be 


good 
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Our allies over the water have developed an are welder 


which superimposes an A-C are-starting current over a 


normal D-C welding current. The new 


**A, D. C.” system 


is said to combine exceptional smoothness and economy. 


By ERIC N. SIMONS 


Member of the British Trade Delegation to 
U. S. S. R. in 1929; Author of Structure of 


Steel, 


give the arc striking voltage at no 
load, this type of machine is provided 
with a reverse series field winding so 
that the voltage falls or “droops” as 
load is added. Since the amount o 
“droop” depends on the relative 
strength of a separately excited field 
and of the main and reverse excita- 
tions, current adjustment requires the 
accurate setting of at least two field 
regulators, possibly also of a 
diverter. Consequently, there is a 
great temptation for the weldor to 
use an incorrect current rather than 
pay perhaps several visits to the set 
in order to secure the correct setting. 

Another type of D-C machine uses 
armature reaction to produce the 
drooping characteristic, but it is still 
necessary to visit the set to make cur- 
rent adjustments—in this case by 
moving the brushes. 

Owing to the nature of their design, 


series 


the no-load losses of the drooping 
characteristic generators are high, and 
this is important because a “single- 


operator set will run for a consider- 
able proportion of its time at no load. 
The current range of the drooping 
characteristic generator is limited, and 
it can obviously be used only as a 
single-operator set. 


The A. D. C. Sys 


A new system known as the A.D.C. 
system has been introduced in Great 
Britain. This adds the additional volt- 
age required to strike the arc to the 
generator voltage by a simple arrange- 
ment that does not increase the power 
needed to drive the set. 

By this method, the complications 
of the drooping characteristic type 
are entirely avoided, an exciter is not 
required, there is no limit to the cur- 
rent range, and the same machine 
can supply more than one operator 


tem 


Steel Manufacture and other books. 


with an entire absence of interference. 
The A.D.C. are is characterized by 
exceptional smoothness, making the 
set peculiarly suitable for use by un- 
skilled or semiskilled labor. No time 
is lost in having to visit the set 
to make current adjustments, which 
are under the control of the operator 


close to his work. 


Superimposes A-C Voltage 


The A.D.C. generator is compound 
wound to give a constant low volt- 
age. From two slip rings connected 
to the armature winding, a low volt- 
age alternating current is taken to 
a primary coil wound over the usual 
welding reactance winding. This su- 
perimposes an A-C voltage on the 
D-C generator voltage as shown in 
Fig. 1, thus providing the requisite 
are-striking voltage. Immediately the 
arc has been struck, the A-C circuit 
s automatically broken, and the weld- 
or is left with the required D-C volt- 
age. 

The contactor (Fig. 2) that breaks 
the A-C circuit is as simple as the 
rest of the machine. In every weld- 
ing reactance an air gap is provided 
in the magnetic circuit in order to 








BE ta 

















Fig. 3—Two of the contactor units supplied to 
each operator. That on the left is in the welding 
position; the other is in the idle position. 
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kw Figs. 4 (left) and 5— 
<0 Charts showing po ver 
val savings resulting from - a 
a “- the use of a multiple- - 4 
oo = operator set. At 33- b 4 
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avoid saturation of the iron. The 
magnetic leakage occurring across 


this air gap is utilized to attract an 
iron armature, thus breaking the A-C 
circuit. When the operator stops 
welding, and there is consequently no 
magnetism to attract the armature, 
the A-C circuit is made again by 
means of a compression spring, and 
the striking voltage is once more 
available. 

Current regulation is carried out 
by means of a portable regulator with 
a multicontact switch giving the de- 
sired range of welding current. This 
regulator is conveniently placed close 
to the operator, who may be at a 
considerable distance from the set. 
Any number of operators can be 
supplied from the same generator, 
each operator being provided with a 
combined transformer-reactance-con- 
tactor unit. Fig. 3 gives the connec- 
tions for two operators, one idle, the 
other welding. 


Advantages of A. D. C. 


Several special features make this 
type of are welder valuable. First 
of these is its simplicity. The are 
striking voltage difficulty has been 
overcome by the simple but ingenious 
expedient of superimposing on the 
D-C are welding voltage an A-C volt- 
age of the necessary value. Thus 
the predetermined voltage of the 
welding current is maintained with- 
out further attention from or adjust- 
ment by the operator or operators. 

Secondly, there is exceptional 
smoothness of the arc, and a com- 
plete absence of “fluttering.” This 
is important, not only because of the 
speed and efficiency it gives to weld- 
ing, but also because it makes weld- 
ing so much easier that high skill 
in the operator is not essential. 

Thirdly, the welding speed is swift- 
er. The smoothness of the are pro- 
vided by the set enables a higher 
current to be used, and this means 
that welding can be carried out at a 
greater speed without any 
weld efficiency. As wages and over- 
heads form the largest item in weld- 
ing costs, high speed is all important. 
As a fourth advantage, the set can 


loss in 
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1/3% load factor (20 504, J 
min welding per hr), 4 Fttactnmansneinatiieett ~~ 
the six individual sets . 
required 26.2 kw, the ' 
multiple-operator set : 
14.7 kw, resulting in ' : 
a saving per hr of 4 
11.5 kw or 44%. 


%o UNITS SAVED 














%JoLoao Factor 


be used with any coated electrode 
or with bare wire. The arc is per- 
fectly stable from the moment of 
striking, and there is no “lag.” This 
feature enables thin sheets to be sat- 
isfactorily welded. 


Ease of Regulation 


There is also the large current 
range. The set can be arranged for 


a current varying from 10 amp up to 
600 amp or more per operator. Ease of 
regulation is a further advantage. The 
adjustment of current to suit different 
diameters of electrodes or different 
classes of work is made by remote 
control, thus avoiding loss of the oper- 
ator’s time in going to the set to ad- 
just field regulators or alter brush po- 
sitions, possibly paying several visits 
to the set before the correct setting 
is obtained. With the new machine, 
the settings are fixed, and similar 
welding conditions are instantly ob- 
tained from the same setting. 

Economy in running costs is like- 
wise important. Owing to the time 
taken in changing electrodes, chipping 
and adjusting work, the load factor 
of a welding machine is usually only 
from 30-50% , and hence the no-load 
form a considerable item of 
running cost. The no-load losses are 
specially great with the drooping char- 
acteristic type of welding generator 
in which the no-load voltage is as 
high as 65 volts with a correspond- 
ingly high magnetic flux involving 
high field and iron losses. 

Figs. 4 and 5 show a comparison 
of results from one multi-operator 
A.D.C. type set with results from 
six individual A.D.C. type sets oper- 
ating under identical conditions at any 
load factor from ten minutes to 35 
minutes welding per hour. All sets 
were running continuously during the 
hour on 3 phase, 50 cycle supply. 


losses 


Long Distance Welding 


Welding at long distances from the 
set is another feature. At the Arno’s 


Vale extension of the London Under- 
ground Railway, a two-operator, en- 
gine-driven A.D.C. set supplied two 
operators using %%» in. 
Each 


elec- 
three 


diam 


trodes. Operator was 











quarters of a mile from the 
opposite directions; i.e. ther 
distance of a mile and a half b 
the two operators. This exat 
also the best possible proof that " 
is no interference between the 
tors when the multi-operator 
used. 

If it is found that the load 
is less than anticipated, circuit 
additional operators can easily |y 
added. Moreover, electric dr 
electric grinders can be run fr 
set without interfering with 
ing carried on at the same time 

As another advantage, extra 
current can be used if required { 
such purposes as cutting or carb: 
welding. This is obtained by cor 
ing two or more circuits so as ty 
ply one operator with increase 
rent; ée. g.,a two-operator set not 


supplying two weldors with from 30 
to 200 amp each can be used to suy 


ply one operator with 60 to 400 
No switching or additional cabl 
connections are necessary. 


Fig. 6 shows a_ Diesel-et 
driven, two-operator A. D. C. t1 


portable welding unit using tw 

dred amperes per operator, and Fis 
7 shows a multi-operator A. D. ( 
arc welding set of 


the tandem typ 





Fig. 6—Portable A.D.C 
welder for two operators, 200 amp per operator 


Diesel-engine-driven 


Fig. 7 (below)—Tandem-type A.D.C. 
for three operators, 30 to 200 amp per operator 


arc welder 
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AGE 7,7 ELECTRODES 


= 


Of course PAGE developed a new electrode for welding armor... 
Important as that may have been to tank production, it is just as 
vital—to those who weld Stainless Steel—that PAGE also devel- 


oped a complete range of electrodes for this purpose. In fact, no matter what 


Stainless Steel you are welding, PAGE can supply you with electrodes that deposit, 


velder 


rator. 


in the weld, metal that equals the Stainless you are using. That is something worth 


checking into with PAGE. 


PAGE STEEL AND WIRE DIVISION 


Monessen, Pa., Atlanta, Chicago, Denver, Los Angeles, New York, Pittsburgh, San Francisco, Portland 


AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT +» CONNECTICUT 








‘“m ESSENTIAL PRODUCTS... TRU-LAY Aircraft, Automotive, and Industrial Controls, TRU-LOC Aircraft Terminals, AMERICAN CABLE Wire Rope, 
TRU-STOP Brakes, AMERICAN Chain, WEED Tire Chains, ACCO Malleable Castings, CAMPBELL Cutting Machines, FORD Hoists, Trolleys, 

>} HAZARD Wire Rope, Yacht Rigging, MANLEY Auto Service Equipment, OWEN Springs, PAGE Fence; Shaped .Wire, Welding Wire, 
WY READING-PRATT & CADY Valves, READING Electric Steel Castings, WRIGHT Hoists, Cranes, Presses... In Business for Your Safety 
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This home-made welder supple- 
ments a battery of regular arc 
welding machinery used by the 
Hume-Sinclair Coal Co., Hume, Mo. 


Courtesy 


The Lincoln Electric Co. 





* OPERATIONS 


Battery Charger to Welder 


An ingenious electrician details the steps by which an old 
battery charger was converted into an are welding machine. 





RIORITIES and welding equip- 

ment shortages need cause no 

worries if there happens to be 
a discarded battery charger around. 
We constructed a first class portable 
welding machine, complete with con- 
trol panel and built-in fan, from an 
old Milburn battery charger dating 
back to the electric auto era. 


Generator Reconstructed 


The badly corroded commutator 
was replaced with a new commutator 
of larger diameter and having more 
segments. The armature was recon- 
structed by rewinding, using single 
turn coils composed of four double 
cotton covered No. 12 square wires 
in parallel. The coils were wound on 
Y in. knuckles, dipped in clear var- 
nish, baked, taped, and dipped and 
baked again. While hot, they were 
bent on a jig specially made to form 
all coils alike to the slot angle, making 
a perfect fit on a bipolar armature. 
The armature was banded while hot 
to make a compact job. 

The old tape was stripped from 
the field coils, which were found to 
be in good condition. The series wind- 
ing, however, was removed and re- 
placed with four turns of four No. 
6 double cotton covered wires in 
parallel, then dipped, baked, taped, 
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By CHARLES CURTOIS 


Chief Electrician, Hume-Sinclair Coal Co. 


and dipped and baked again. The 
interpole was treated likewise. After 
assembly, the shunt coils were con- 
nected in parallel, to give a low pick- 
up voltage, and controlled with a 6 
ohm, 50 watt rheostat. The series and 
interpole winding were connected in 
series cumulative. The generator 
voltage ranges from 30 to 55, with 
an amperage of 190 at 33 volts. The 
generator is self-exciting. 

The original motor winding was of 
the old type which depended on the 
battery to bring it up to speed before 
the motor was thrown on the line. 
The stator frame had plenty of ma- 
terial in it, if properly used, to de- 
liver almost four times its original 
2 hp if changed to 3-phase, 3,600 
rpm. The rotor had to be brazed in- 
stead of soldered in order to get the 
necessary power out of it with a 
minimum of cooling effort. 


Cooling Fan 


The fan was hand made. It was 
fastened to the fan arbor, which 
forms a shaft extension from the 


motor end ball bearing, but the bear- 
ing housing cover had to be bored to 
clear the arbor, which is held to the 
shaft with cap screws. A cover was 
made to fit over the end housing, to 
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force the air through the motor 
ings and so further help cooling 
customary perforated band was 
moved and replaced by a solid b: 
The amperage selector control 
also hand made. It consists of a br: 
ring main contact with 12 
segments extending over the ring ar 
a wiping blade to make contact 
tween the segments and ring 
segments are connected to taps bra 
onto 200 amp edge-wound resist 


Control Panel 


Like the fan housing and the c 
mutator end cover, the control 
was also hand made. It took onl 
left-over piece of 18 gauge sheet { 
the material bins. The line switcl 
a standard D40 magnetic panel, fit 
into the control box. 

The wheels and tires were salva 
from an old auto trailer. The b 
angles, front wheel suspension 
pull handle were of odds and e1 
around the shop. The wire was so 
that had been left over from seve 
large motor rewinds made in the sl} 
The voltmeter and rheostat we 
purchased at a radio shop. The c 
rent control knob and the plug 
socket connections for the cables w 
turned on a 10 in. lathe. 
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Equipment Is Producing 
VITAL WAR MACHINES 


<x On the Production Front... on the 


Battle Front—Meco oxy-acetylene welding 
and cutting equipment is speeding the day of 
Victory. 7 The reliable operation of Meco 
Safe-T-Chek Regulators reduce production 
hazards—saves manhours.. . saves time... 


reduces costs. 7X If you have been disap- 
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pointed on deliveries of Meco Equipment, 
bear in mind that every shipment we make is 
based on the Victory Cause. Meco Equipment 
is vital to war production. Oxy-Acetylene 
Cutting and Welding outfits are standard 
equipment of all of our armed forces, includ- 


ing the ships at sea. 





























Welder Calibration Plate 

*% A new D-C welder calibration plate, 
called the “Visi-Matic,” takes into ac- 
count three electrode groupings accord- 
ing to low, medium and high voltage 













ORANGE | USE FOR HIGH VOLTAGE ELECTRODE  CRABE £-6020 
game ARC VOLTAGE RANGE 24-38 VOLTS 
GREEN | USE FOR MESIUM VOL TAGE ELECTA DOE. ORADE E-6010 
sane ARC VOLTAGE RANGE 22-32 VOLTS 
SuLT Your f TRODE SUPPLIER FOR 
AGE AND WELDING CURRENT 


ee Corp Muwaunce Wis USA 





“Visi-Matic'"’ welder calibration plate. If per- 
mits quick compensaton for voltage variations 
due to differences in electrode coatings. 


requirements and is claimed to give ex- 
actly the right heat across the arc for 
each electrode. Calibrated in amperes, 
the new plate is said to provide for all 
variables of amperage and voltage and to 
reduce the proper selection of welding 
current to its simplest form. 
Compensation for variations in volt- 
age, as required by variations in elec- 
trode coatings, is attained by turning the 
single current indicator to the desired 
amperage setting in either the low, me- 
dium or high voltage band. Individual 
color bands are used to designate the 
voltage ranges. Thus an orange band 
designates E-6020 electrodes (high volt- 
age), a green band E-6010 (medium 
voltage) and a yellow band E-6012 (low 
voltage) electrodes. Harnischfeger Corp., 
4513 W. National Ave., Milwaukee. 


« 





Ransome welding positioner for loads 


up te 500 Ib. Both hand-operated 
and motor-driven models are available. 


Small Welding Positioner 
% A new small-size welding positioner 
has been introduced by the Ransome 
Machinery Co., Dunellen, N. J., for 
handling loads up to 500 lb, with the 
center of gravity of the load 6 in. away 
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New Products 


Electronic Heaters 












to Use 








from the table top and with a 6 in. ec- 
centricity. It is available in both hand 
and motor-operated models and is stated 
to be particularly suited to work of the 
type ordinarily handled by 
weldors. 


women 


The motorized unit includes a Reeves 
variable speed drive providing a speed 
range of up to 1 rpm of the table top. 
In lieu of motorized tilting, the unit can 
be supplied with a hand wheel for tilt- 
ing if desired. Tilting range is a full 
135 deg from horizontal—45 deg beyond 
vertical. The 26 in. diam circular table 
top is T-slotted to simplify clamping. 
The positioner can be furnished with a 
regular base for bench work or with a 
sub-base giving a height adjustment 
from 27 in. to 42 in. from the floor line 
to the table top. A clutch arrangement 
permits free rotation of the table top by 
hand when required. 





Model No. 135 Jones bench grinder. The 
cushi d g t-faced contact wheel is 
said to give a fast rate of cutting or 


grinding and add life to the abrasive belt. 





Bench Grinder 


% Jones Engineering Co., Ellwood City, 
Pa., has added bench grinder and polish- 
ing machine No, 135 to its line of abrasive 
belt grinding equipment. This is a fast- 
cutting unit, designed for production 
output with any % to 2 hp motor and 
said to be adaptable to any type of 
grinding and finishing on either flat or 
irregularly shaped pieces. 

Instead of small grinding wheels and 
hand-coated abrasive polishing wheels, 
the new bench grinder uses an endless 
abrasive belt 
faced, 


running on a segment- 
cushioned contact wheel. The 
controls for belt alignment are located 
at the front of the machine, handy to 
the operator. An adjustable spring ten- 
sion device on the idler pulley main- 
tains belt tension. The standard belt is 


2% in. wide by 48 in. long. Either a 6 


by 2% in. or an 8 by 2% in. segment- 
faced contact wheel is available, and 
rubber contact rolls in diameters rang- 
ing from 4 to 10 in. may be obtained 


for special jobs. 





*% A line of electronic heaters 
frequency induction heatin 
parts for brazing, soldering, « 
been announced by the Industria 






G-E 5 kw electronic heater for high frequency 
induction heating of metal parts. The design 
was based on experience with more than 100 
installations in General Electric's own plants 


ing Div. of the General Electric Co 
Schenectady. These are essentiall 
oscillators which convert 60 cycle | 
to high frequency power of app 

ly 500,000 cycles. 
employed, and the necessary elect 
tubes, controls and other equipt 
arranged in a compact enclosed ca 
The heaters are available in tv 
ard sizes: 
outputs. 


Simple circuit 


5 kw (illustrated) and 


Cable Connector 
% A new cable 


tight, quickly unlocks and is fully 
sulated has been developed for arc \ 
ing by Jackson Products, 3205 W 
St., Detroit. This connector, the “Quik 
Trik,” has interlocking male and fet 


connector that 





SECTION A (FEMALE UN/T) SECTION B (MA 


Jackson cable connector. The connection 
is quickly made by inserting the male 
section into female ,section and twisting 
to lock the two sections into position. 


sections and removable insulators w 
Allen SCI 


The female section is soldered 


are held in position with 
cable lead, and the male section is 
dered to the extension. The connect 
is made by inserting the male sect 
and giving it a twist; the locking spr 
then rides the cam into position, | 
both sections tight. To unlock, th 
tions are simply twisted apart 
The female section may also be 
as a holder handle and connected dir 
ly to the “Stinger” end of a Jacl 


Model TA electrode holder 
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They build them 7s7 | 


at Higgins 
-and they don’t spare the welding cables 


Belin welling we . a American ingenuity speeds steel tank lighter production at Higgins 

canine ave meets a : Industries. And welding has played a most important part in building 

in many steps . , - ~ 

of production these ships to help win our war of supply. 

at Higgins In- : - ; 

, Belden welding cables are used extensively in these operations at 
Higgins and have contributed their share in speeding up production. 
Their great flexibility saves welders’ time, reduces fatigue. Their tough, 
durable insulation stands up in service over hot steel plates—reducing 
time lost for replacements. 


Investigate Belden welding cable today. 


Belden Manufacturing Company 
4677-A W. Van Buren St., Chicago, Illinois 


* 


Awarded the U. S. Treas- j » Merit for initiating the Wor 
ury Special Citation of r Bond-or-Cash Dividend Plan 


Finished Higgins steel tank lighter wins approval in actual test. 


Photos courtesy Higgins Industries, Inc. 
Set 
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Portable Ventilating Set 


% United Type “P” is a portable blower 
and exhauster combination which may 
be used for pulling away welding fumes 
from the worker. It can also be used 
for blowing and exhausting air, dust, 
light shavings or similar materials from 
power presses, hammers, high speed 
grinders, etc. Three units are available, 
with 4%, % and 1 hp motors and with 
air handling capacities ranging from 250 
to 980 cfm. Though single phase motors 
are standard, polyphase or explosion- 
United Type “P"' portable blower and 
exhauster, designed to facilitate the 
removal of fumes from the welding zone. 








LOW TEMPERATURE 
WELDING 


SIMPLIFIED DESIGN 
FASTER PRODUCTION. 

















MADE POSSIBLE WITH 


CASTOLIN EuTECTIC 


ALLOY No. 16 









PROBLEM 
Fabrication of this intricate steel air- 
with high 


temperature fusion welding was im- 


eraft tubular 


assembly 


practical because the high heat re- 
sulted in distortion and softening of 


the metal. Additional time required 


for machining the joints rendered the 


process too costly. 


metals. 
Only “Eutectic* Alloys’ are the 


welding and salvaging in war 


Alloys Company. 





Castolin Eutectic Alloy No. 
chrome-moly, chrome nickel, ee 
iron and malleable iron, Also for joining these to other 


New 36 page Welding Data Book K 








SOLUTION 


Castolin Eutectic Alloy No. 16 elimi- 
nated the distortion and stoftening of 
the metal. How? This Low Tempera- 
ture alloy binds at 1300° F. e Gives 
tensile strength of 117,000 Ibs. per 
sq. in. @ Three times faster than 
fusion welding e One third the cost 
of silver solder — three times the 
strength e Clean thin fillets eliminate 
after-matching. 


16 for use on all steels: 
high speed vanadium steel, 


true Low Temperature Welding 


Alloys that are revolutionizing production welding, maintenance 


plants throughout the nation. 


There are 42 specialized rods for every metal and every welding 
job. Developed and manufactured only by Eutectic Welding 


SRegq, U.S. Pat. Off. 


Write Today 


| ad Of of OF i [ & 


WELDING ALLOYS COMPANY 


»9OLE MANUFACTURER 


40 WORTH 


CASTOLIN EUTECTIC WELDING ALLOYS 
a a ot i ee Ek ee eS) SS Be 











THE WELDING ENGINEER 





proof motors can be furnished at 
additional price. United Blower ( 
W. Centre St., New York City 























Metallizing Bonder 











% To prepare surfaces for met 
Metallizing Co. of America, | W 
Congress St., Chicago, annow 
new Mogul Electric Bonder. 
of this unit is to deposit electr 
so as to form rough surfaces t 







































































2 a ‘\ 
) 


















Mogul Electric Bonder. Instead of grit blasting 
or rough threading, electrodeposited metal 
mey be used to create the rough surfaces that 


will insure a bond for metal spraying 









give a firm bond with the sprayed 
Though developed originally to 





heat-treated surfaces for metallizing, tl 
equipment will work equally well 
metals, states manufacturer, an 
method is practically as fast as 1 
threading. The electrode holder 


cooled to eliminate the dangers « 
heating, prehardening or distortios 
the operator can control the 






densit 









metal deposit by controlling t 
pressure. The operator has also a 
range of current selections throug 





simple one-dial control. The desi 





the nozzle, it is stated, permits 
adjustment of the 
length, and small 
diameters can be readily 





€ le ctr¢ de 





corners or internal 





bonde d 






A-C Electrode 


* Harnischfeger Corp., 4400 W. Nat 

al Ave., Milwaukee, has introduce 
new all-position electrode designed 
use with A-C transformer-type welde: 
It is stated to be suited for all d 
steel applications and is 
ly, dz, Ye, % and Ye in. 
and 18 in. lengths. 








being made 





diam and in 14 







Motor Starter 


% The Allis-Chalmers Type H motor 
starter, a metal-enclosed structure si 
lar to metal-clad switchgear, util 
high interrupting capacity disconnecti 
type fuses in combination with a hea 
duty oil switch. Type H starters 
been developed for both induction 
synchronous-type motors rated up 
1,000 hp at 2,300 volts and 1,750 hp 
4,600 volts, three-phase, 60 or 50 cy 
Allis-Chalmers Mfg. Co., Milwauke: 
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Don’t Let Eye Fatigue 


= 


ple 


Wreck Work Schedules 


_ Provide your Welders with AO Helmets Equipped with 


Filterweld Plates 


Keep your workers on the job by providing 
them with easy-to-wear AO helmets—equipped 
with AO Filterweld, a service-proved welding 
plate, developed by American Optical Company 
Research Laboratories. 

Filterweld* is obtainable without delay in 


shade Nos. 8,9, 10, 11, 12 and 13. It is scien- 


tifically controlled in production with fixed 
standards of densities and conforms with U. S. 
Bureau of Standards Handbook H24. 

Get in touch with your nearest AO Branch 
Office for American Welding Helmets, Hand 
Shields and Filterweld Plates. 


& *T. M.—Reg. U. S. Pat. Off. 
N77 


American @ Optical 


COMPANY 


SOUTHBRIDGE, MASSACHUSETTS 
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Flame-Cutting Machine 





® Accuracy in cutting, compact size, 
ease of control and economy of opera- 




















tion are some of the advantages claimed 
for the new National Type JR shape 


cutting machine, which is designed to 















































handle all types of cutting jobs from the 
smallest up to an overall size of 3 by 4 
ft. If the template tracer is used, the 
tension and driving rollers grip the 
template and follow its exact contour 















































so that the shape is automatically cut 
out by the torch Fingertip control of 
the manual tracer allows accurate trac- 






































ing ot the master drawing, and the drive 
wheel automatically holds to any desired 




















straight line without guidance. A circle Shape cutting with the National JR. 


















ONES Abrasive Belt 
ING GRINDER 


You get high-speed weld grinding and 
smooth, even surfaces with the easy-to- 
use Jones Abrasive Belt Swing Grinder. 
This portable unit combines the con- 
trolled stock removal feature of a snag- 
ging wheel with the smooth surface 
grinding features of disc grinders. 

Speed up your tank grinding 3 to 6 
times with the easily portable Jones 
Swing Grinder, using quick-change, fast- 
cutting abrasive belts. Readily mounted 
for covering large areas—simple con- 
trols handy to operator—uninterrupted 
high-speed grinding. 
































































































The Ideal Unit for Automatic Weld WRITE TODAY — 


Grinding—Automatic welding is 2 to 3 times 4 four-page bulletin “The 
faster than manual operation—why not step _Jones Abrasive Belt Swing 
up your production line another 2 to 3 times — Grinder” gives full details 

: : ° on this time saving, cost- 
using the Jones Swing Grinder to remove that 


cutting unit. Write for 
surplus weld! your copy today. 



































JONES ENGINEERING COMPANY 
DEPT. C-1 + ELLWOOD CITY, PA. 

















Manufacturers of Abrasive Belt Grinding Equipment 
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cutting attachment is also ava 
mitting automatic cutti1 
from 3 to 36 in. in diameter 
Manufacturer states that 
will hold the shape to clos 
that the top and bottom e 


clean and sharp and th 
smooth, thus minimizing or « 
nating the need for subs¢ 

ing and grinding. The tor 

to cut bevels at any angel 
indicator providing for a qu 
setting. The driving mechani 


able of maintaining 
speed of from 2 to 35 in. p 
National Cylinder Gas Co., 
Wacker Drive, Chi 


Aldex 





sweat band. 


fast as it can form on the worker's forehead 


Sweat Bands 


% To give employees greatet 


during hot weather work, Aldine Paper 


Co., 373 4th Ave., New York ( 
developed the Aldex sweat bat 
workers to wear about thei 
The cellulose fiber filler withi: 

is said to absorb perspiratio1 

ly on contact and thus keep it fr 
ning down into the worker's ey 
bands fit any size head, are madi 
from non-critical material and 
ged enough to permit rinsing 
and re-use. Literature and sat 
available from the manufacturer 


Voltage Tester 
% The new Model 590 is a 


dicator which reads like a ther 
It is said to indicate: whether the 
is 110, 220, 440 or 669 volts; whe 
current is A-C or D-C; if A-¢ 

25 or 60 cycle frequency; if the apy 
motor, etc., connected in the 
| if +] 


itll ap] 


open; which leg is grounds 
is blown; when one side of 
or motor connected to the 

test is grounded; excessive leaka 
tween a motor and a line; whet 


phase motor is running errat 

to a blown fuse. To use this instru 

it is only necessary to connect it 
pointed test prods across an ¢ 
line. No switching is needed. Super 
Instruments Co., Dept. T, 227 | 


St.. New York City 
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It absorbs perspiration as 


tke ee ee et A eee 
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from copper to steel easily handled 
by these SILVER BRAZING ALLOYS 


Heat exchangers formerly were brazed in large quantities with the 
low-temperature silver alloys, SIL-FOS and EASY-FLO. Bronze 
headers and copper tubes particularly, were joined in fast time. In 
many plants this was a well organized, reliable, economical 
operation. 


Then, to conserve copper, designs were changed; some to all steel 
construction, others to iron and steel. But no change was 
necessary in the brazing procedure. SIL-FOS joins only non- 
ferrous metals, so EASY-FLO simply took over the entire job—and 
is producing the same strong, leak-tight, permanentiy sound joints, 
with the same speed, reliability and economy, as before. 


That's one of the big advantages of using this metal joining method 
— it is versatile—practically any metal which can be heated to the 
flowing temperature of SIL-FOS (1300°F) and EASY-FLO (1175°F) 
can be reliably joined. 


GET FULL DETAILS IN BULLETIN No. 12-A 





POR 5: cesisaitenel GABY 10 This revised bulletin gives you the facts back of SIL-FOS and EASY- 
to the inside of each joint—a result FLO speed, reliability and economy. Also tells you how to put them 
of its exceptional flvidity and ability to work in your plant, and gives valuable practical pointers on joint 


ee designs, fast heating methods and production boosting procedure. 


WRITE FOR YOUR COPY — TODAY 





82 Fulton St., New York 7, N. Y. 


. HANDY & HARMAN 


22° AWARD 
February 1943 


Agents in Principal Cities. * in Canada: HANDY & HA ue 
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Pipe and Stud Extractors 









% A heavy-duty set of extractors which 
may be used either for removing broken 
ends of pipe, tube or nipples or for re- 
moving broken stubs of bolts, screws 
and studs is announced by the Reps Tool 
Co., Inc., 99 Wall St., New York City. 
Each extractor is made of forged tool 
steel and has a heavy square shank that 
is followed by a sharply tapered, short 
reverse thread and ends in a square 
reaming end. The tapered end is inserted 
in the stub of pipe or in the drilled screw 
or bolt, giving a powerful four-point 











































Reps extractor and piece of broken pipe 
after its removal from a boiler connection. 



























































































C-F POSITIONERS ore universal tools 


. . needed wherever welding is done 



























Standard in “heavy industry” for turning, tilting and holding 
giant weldments and assemblies weighing up to 30,000 Ibs., 
so that all sides may be welded “down hand.” C-F Positioners 
are also time-saving, cost-cutting and labor-saving tools on 
small work—on the “run-of-the-hook” welding of job shops 
and maintenance departments. 6 sizes including a 1,200 lb. 
capacity hand operated positioner, each a universal tool that 
is adjustable for height, with a table that turns completely 
around and tilts to 135° off horizontal. 
























































(Left) Illustrates the “C-F” Adjustable Height Feature that 
makes “C-F” Positioners universal tools. 




















Write for Bulletin WP 22 


CULLEN- -FRIESTEDT CO., 


KILBOURN AVE CHICAGO, ILLINOIS 





























grip. The square reamer aut 
removes burrs and thus el 
ference with the extractor’s 
tinued pressure of a wre! 
squared shank will pull the | 
back outward on its threads 

The set of ten extractors 
in an oak case with select 
set covers the entire range 
4% to 2 in. and studs, b 
from % to 3% in 


Square D 


A-C 


*%& Just announced by the Indust: 
troller Div. of the Square D Co 
waukee, is a newly devel 





Safety Control 





panel to eliminate th 
high open circuit voltages 


Ld 


¢ azard 


type A-C arc welders. Thes« 
8992 panels automatically disco 
welder transformer afte the 
broken and thus do away with tl 
of injury to the operator becaus« 


accidental establishment 
tween the electrod: 
metal surface when not weld 
transformer is automatically ri 
the instant the operator touches 
trode to the work so that the 
be struck without delay and ther 
be no loss in operatit 


Spt ¢ d 
ficiency. 

With the new safety panels, t 
ing transformer primary circuit 
nected to the power line only whi 
arc is held. External connectiot 
simple, and the welder’s internal 


tions need not be disturbed. Other 


vantages claimed are a substantia 
ing in power when a number of w 
are used on a single power syst 
an improved power factor 


Paint Cleansing Compound 
¥%& Den-tex is a compound for re 


lacquers, enamels, varnishes and 
from the hands without the uss 
plosive solvents. The liquid 

into the paint or lacquer on the 
which are then cleansed by a 
rinse in water, states manufact 


Dennis Chemical Co., 2701 Pay 
St. Louis, Mo. 
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safety panel. These nev 
panels can be used with any mak 
of A-C transformer-type arc welde: 
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CiaSs 


























WHY WE KEEP RUTILE UNDER CONTROL 


Rutile is now well established as an 


economical source of titanium ox- 
ide for welding rod coatings. It is 
well to remember, however, that 
the general acceptance of rutile was 
brought about, and persists today, 
because of the unrelenting control 
of impurities in the ore and an in- 
creased understanding of the im- 
portance of the particle size. 

If laboratory vigil were relaxed, 


if less care were exercised in 


grinding and grading, the mere 
economy of rutile would hardly 
excuse or justify the resulting poor 
behavior of welding rods. 

For uniformly good performance 
of welding rod coatings, make a 
point of insisting on the labora- 
tory-controlled quality of Foote 
Standard Rutile, recommended for 
minimum spatter loss, maximum 
are stability, and smooth operation 
in all welding positions. 


1CLOr YS +— 


Magic Wand 2 


When the war is won, and victory is reckoned 
in terms of its contributors, savea pat of praise 
for a slender shank of steel—the rock drill. 

The rock drill bites off the tungsten-tin 
ores of Bolivia’s Chojlla region, chews out 
Brazilian zirconia, Cuban manganese, and 
wrests from our own and many another 
picturesque land, dozens more of the earth’s 
elements essential to victory. 

A considerable tonnage of these rarer, crit- 
ical ores and minerals finds its way to Foote 
Mineral Company for grinding, beneficia- 
tion, or processing by our chemical division. 

Yet our sights are not fixed only on sup- 
plying and improving the world’s mineral 
treasures. Every day Foote researchers are 
finding, or helping others to discover, newer, 
better ways to put ores, minerals, metals 
and chemicals to work. . 

If you are interested to know whether 
Foote products, processes or research can ben- 


efit you, make a point of writing to us today. 
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MINERAL COMPANY 
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News 
of the Industri 


Torpedo, Shells Fail 
to Sink Welded Ships 


Two more examples of the phenom- 
enal ability of all-welded ships to with- 
stand the severest punishment the enemy 
can deal are afforded by the all-welded 
cargo vessel Edgar Allan Poe and the all- 


welded U. S. cruiser Boise. 

“The Edgar Allan Poe has done mag- 
nificent service,” Chairman E. S. Land 
of the United States Maritime Com- 
mission, revealed in a telegram to the 


builders, the workers of Oregon Ship- 
building “Struck by an enemy 
torpedo amidship, its crew stood their 
guns and continued to blaze away at 
the Jap until it was sunk. 
The entire engine room of the ship was 
damaged, and fuel pipes rup- 
tured, lifted and great dam- 
age done throughout the midship structures 


Ce Tp 


submarine 


steam 


kk ywer decks 


But the bulkheads held, and no water 
reached any cargo space. The vessel was 
later towed to port with its entire cargo 
intact.” 

The combat record of the Boise, the 
“one ship fleet,” is already an epoch 
in American naval history. But though 
the Boise's guns helped to. sink six 
enemy warships, the feat of bringing 
the cruiser back to port was even more 
miraculous. She had taken an 8 in. shell 
through her hull below the water line 
and several 5 in. shells for good meas- 


ure. The resistance of her hull, however, 
enabled all of these holes to be 


success- 
fully plugged with bedding. This was 
made possible by welded construction, 
which confined the shell holes to the 
immediate points of contact. Riveted 
plates would have torn apart under the 
strain, causing openings too large for 
temporary plugging 
Why Copper 
Is Critical 

[he brass industry of the United 


States has more than doubled produc- 
tion of fabricated 
alloys since 1939. 


copper and copper 
Though exact figures 
are secret, the 1943 copper requirements 
for ammunition are 


metal 


greater than the red 
the entire 
nation for all uses in the peak year of 
1929 


tonnage consumed by 


Approximately two million pounds of 


copper and brass go into every ship of 
the line, and an aircraft carrier requires 
even more copper and its alloys. About 


three thousand pounds of brass and cop- 


per are used in the construction of every 
Flying Fortress. 


NEws 


76 


























EX-BEAUTICIAN George Crissey shows weldor- 
ettes the proper coiffure for war production 
during lunch hour at the Carrier Corporation air 


conditioning plant, Syracuse, N. 
operated his own beauty shop for 12 years 
but turned the gadgets to make milady 
beautiful for an arc welding outfit when Uncle 
Sam called for war workers. After six months’ 
training, he was able to pass the tough test for 
certified weldors on Army Air Force equipment. 
Only fly in George's ointment today is that 
the girls won't let him alone—they'’re con- 
stantly seeking his advice for a hair-do that 
will go with weldors’ 


Y. George 


in 


helmets and goggles. 





“Pioneers of Industry” 
Award to Edward G. Budd 


Budd, 


Edward G. 


Edward G. founder and pres- 
ident of the Budd Mfg. Co., 
Philadelphia, is the first recipient of the 
“Pioneers of Industry” the 
Murrell Dobbins School. 
The award, a bronze plaque, was 
bestowed upon Mr. Budd as a “pioneer 


award of 
V ocational 


large 


machinist who has not lost contact with 
the worker, though the head of several 
large war plants.” 


New War Paint 
for P&H Welders 
P&H 


driven 


W N-300 


are 


model 
welders abandoning 
present maroon-and-gray 


gas-engine- 
their 
finish coat for 
an all-over standard olive drab color con- 
forming to Navy Specification NU-6547. 
In increasing the production of these ma- 
chmes for the military services and con- 


tractors serving the Armed Forces, Har- 


nischfeger Corp. officials found it im- 
possible to provide for the two-color 
treatment without serious delays. The 
new color will apply to all unshipped 
orders. 





in the construction 
hydro-electric 


kva vertical waterwheel dri 
ators—these being the largest 
and generators ever install 
Dominion of Canada. The big 
for the No. 2 Shipshaw power 
ment of the Aluminum Co 
on the upper waters of the 
river in Quebec province 

The plate steel casings for t 
have an overall diam of 49 ft 
an inlet diam of 16 ft 2 it 


Welding is playing an 


turbines 


eight 


and 


plate varies in thickness fron 
the 
the spiral. These casings are 
the first large hydrauli 


the intake to 3% in. 


+ 


at 


turbine 


to be completely arc welded 


tons of welding electrode 


VV 
W 


tot 








One Welded Turbine Tak 


Seven Tons of Electrodes 





} 


ere 


+4 


for each turbine. 

The eight turbines and 
whee! generators are being 
the Canadian General Electri 
and its subsidiaries. Four a 


bines are being supplie¢ 


Smith Canada Limit 


] 
ed 


] 


L 
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New Equipment Speeds 


Carbide Tool Grinding 


A new techniqu 
tionize the grinding 
tools has been devel 
by Carboloy Co., Ine 


General Electric (¢ 


cago. Lhe new princip! 


applied oniy to sing 
but plans are under 


universal types o 


The newly devised 
inates the need for 
trained operators tor 


transferring 


machine, which 


the desired motions 


first machine develop 


machine 
standard 
chine, it 


p¢ sec 


18 


autol 


carbide tool 
stated, tl 


to grind 


in from 8 to 30 second 


ing in an output ab: 
as formerly 


In the new process 


not only rotates bu 


the plane of the wh 


held 
The oscillation is sai 
to the speed with 
ground to the 
produced. 

The 


is 


and 


S¢ cond 


t 


wi 


e¢ 


stationary at tl 


imp irtan 


the operator 


volved in this grinding equip: 


the tool is held 


a controlled pressure, 


sure. The tool is first 
wheel under low 


hy 


against 


hr 


pre ssure 


jagged edges. The pressure 


automatically to the 
held at that val 
finish ground. The m 
with a dial control 
cycle. 


1S 







app liec 
r 


point grinding machines 


; 


preset 


1¢ 


achit 


ror 


s¢ 


i¢ 
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PREA PH it 


le Mark Registered 


Doubly- 
Deoxidized 
Welding Alloys: 
PENN 
BRONZE 


TITAN 
BRONZE 


TITAN 
MANGANESE 
BRONZE 


A BEAR FOR PUNISHMENT! 
.--Readily adapted from | 
Hand to Automatic Operation 


ee SIR, this husky new G-R 49 is the answer to 

today's heavy-plate welding problems, especially 
where hard-pressed plants need machines having the 
extra capacity to handle continuous loads. 


Two open circuit voltages give wider welding appli- 
cation within its 100-675 ampere range. The G-R 49 
remains extremely cool; even if its forced ventilation 
should become inoperative no damage will result. Con- 
tactor with push button control for power supply is 
provided. Get the facts first hand from your nearest 
G-R Distributor. 


GLENN-ROBERTS COMPANY 


1009 FRUITVALE AVENUE 2107 ADAMS STREET 
CAKLAND, CALIFORNIA INDIANAPOLIS, INDIANA 
P. O. Box 1814, Washington, D. C. 


Titan's Quality Control 


ASSURES ABSOLUTE UNIFORMITY 
OF TITAN WELDING ALLOYS 


Quality Control in manufacture of TITAN Welding Alloys begins with 
the selection of the finest available raw materials. 


Only the purest raw materials are used: Electrolytic copper 99.96 plus 
in purity, and electrolytic zinc 99.99 plus. This assures the elimination 
of elements which if introduced would prove detrimental to quality 
and uniformity. 


Maintenance of unvarying uniformity of mixtures and of casting tem- 


peratures, under strict laboratory control, further assures absolute 
uniformity of TITAN Alloys. 


Descriptive literature sent upon request 


TITAN METAL MANUFACTURING CO., BELLEFONTE, PA. 


TITAN WELDING RODS 
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Electric 


eastern 
Allis-Chalmers 


Joseph 


Name Walker Co. Distributor 
for Allis-Chalmers Welders 


The Walker 
Terre Haute, Ind., has been made west- 
Indiana and 
tributor for the 
welding equipment. The Walker organ- 
ization includes 


Frank Scofield, salesmen. 


The welding 
known as The Martin Metal Mfg. Co., 
900 East Second, Wichita, Kans., is now 


DOCKS ON 


Changes Firm Name 


supply firm 


Supply 


Illinois 


Walker, 


ident, and “Chick” Lisman, Harry Loose 


the Cantrell Supply Co., Inc. P. T. 
Cantrell continues as president. 
Y K 

Harnischfeger Holds 
Welding Conference 

P & H field men and distributor rep- 
resentatives recently attended a welder 
conference and conducted at 
Milwaukee by the Harnischfeger Corp. 
They completed 


school 


“refresher” courses in 
all phases of arc welding, with partic- 
ular emphasis upon some of its newest 
developments including their company’s 
recently introduced industrial A-C arc 
welders (page 68, THe WELDING ENGINEER, 
May, 1943). 








DOcCKSON 
3834 WABASH AVE. 





























CORPORATION 


ALABAMA ILLINOIS MASSACHUSETTS NEW YORK PENNSYLVANIA 
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— Waterloo ~~ a Akron Fort Worth 
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gton andusky VIRGINIA 
KENTUCKY NEBRASKA Springfield fae 
DISTRICT OF Lexington Omaha Toledo Norf ike 
Lge teat Louisville Grand Island Youngstown Widenend 
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R. L. Kohlbry, Machinery & Ider 
Corp., Chicago, and H. J. Kircherer 


International Harvester Co., ( 
were recently elected chairman a1 
chairman, respectively, of the Chicago 
section of the American Weldi S 
ciety. T. B. Jefferson, editor 
WELDING ENGINEER, was re-elect 
retary and treasurer. Directors 
are: M. W. Hippe, Linde Air P: cts 
Co.; Charles W. Steele, National Cylinder 
Gas Co.; Charles O. Druetzler, | 
Motive Corp.; Eric R. Seableon 
Co.; J. C. Menzies, C. E. Phillips 
and C. J. McGregor, American St 
Wire Co. 


AR 


ic€ 


> 


R. L. Hawkins and P. M. Hall 
serve as chiefs of the arc weldi: 
resistance welding sections, resp 
ly, of the War Production Boars 
Hawkins was formerly with the 
nischfeger Corp., Milwaukee, a1 
Hall with the Taylor-Hall W 
Corp., Worcester, Mass 


Dr. C. Hari Webb, noted desigt 


bridges and western division e1 


of the American Bridge Co., Chi 
has been elected president of the W 
ern Society of Engineers for the 1943-44 
term. 


George W. Person, formerly al 
engineer in the St. Louis territory 
the Norton Company, Worcester, Mass 
has taken a position in Chicago as 1 
ager of the abrasive division of Ser 
Machine Supply Co., one of Nort 
distributors. 


John W. Haddock has been elected 
president of the Farrel-Birmingham ( 
Ansonia, Conn. He was formerly 
president in charge of engineering 
sales of the Sullivan Machinery ( 
Michigan City, Ind 


W. S. Edsall has been made mat 
of the newly combined switchgear 
control division of the Allis-Chal: 
electrical department, Milwaukee 
was formerly manager of the switcl 
division at the Allis-Chalmers Bost 
works. 


Edwin B. McConville, formerly 
troller, was elected treasurer of S 
aw, Inc., Chicago, at a recent 
ing of the board of directors. Mr 
Conville was treasurer of the St 
firm of Finch, Van Slyck and Me( 


‘ 


| ville prior to his association with 5 


saw in 1942. 


Jury, 1‘ 
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Mr Installation of a motor-operated unit with variable Hand-operated unit, used by woman welder with set-up 
Har speed is recommended for circular work. of several similar pieces . . . a real time saving. 


Now...A 500-POUND WELDING POSITIONER 
BY RANSOME... Motor or Hand-Operated 


Hs a versatile machine that will help you do 

better welding faster . . . on a wide variety of 
work. It’s top-quality equipment and ideal for 
women welders. 


@ Table top tilts to 135° from horizontal (45° beyond 
vertical). 


@ T-slots in table top simplify clamping of work. 


@ Handles a 500 Ib. load with a 6-inch center of grav- 


The elevating sub-base is a big help in handling ity and a 6-inch eccentricity. 
large uawieldy pieces. 





@ Cut gears are used throughout. 
@ Clutch permits free rotation of table top, by hand. 


@ Available with elevating base, to give 42 inches from 
floor to table top. 


@ On motorized machine, Reeves variable-speed drive 
gives range up to 1 r.p.m. for table rotation. Choice 
of power or hand-wheel tilting. 


Other Ransome Positioners cover a range of types 
and sizes up to 20 tons. Write for literature . . . and 
for recommendations to meet your particular needs. 





Showing the importance of the 45° “down-under" position, elimi- 
nating resetting of work. The double-end pipe flange shown is 
typical. 


























tank prior to welding to prevent the likeli- 
hood of an explosion C.ED. 








A—The suggestion of using dry ice is 

rather hazardous in that you must definitely 

— ascertain the CO. content of the tank before 

Do y Ts i welding in order to assure absolute safety. 

Ordinarily, dry ice does not give sufficient 

A 2 > ) COs to take care of that situation. When 

tt qi YLT LP dry ice is used for this purpose, it is general- 

° ly supplemented by an additional source of 

CO. from a cylinder. The carbon dioxide 

from the cylinder is fed into the tank to 
insure circulation. 

Welding Combustible Containers The safest way to do this job would be 

to fill the tank full of water, after placing 

Q—I am planning to weld a trailer tank the crack to be welded on top. To be ab- 

truck and am wondering if it would be  solutely safe, it is recommended that you 

satisfactory to place 5 lb of dry ice in the secure a copy of the American Welding 
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Society publication, “Recommen 
dure to Be Followed 
Welding and Cutting Certai: 

tainers which Have Held ( 


Electrode Requiremen 


Q—Can you give me a meth 
culating the amount of electrod 
to make a fillet weld RJ 


A—To find the weight of ste 
calculate the volume of metal 
fill the joint in question, adding t 
metal to be added for reinforce: 
weld joint. The weight of ste: 
taken as 0.283 lb per cubic ft 
ard formula for calculating w: 
follows: 

WE => | 
1—L 


of electrode required, WS is the 


where WE is 1 


steel deposited and L is the elect 


The electrode losses are. of « 
weight of the stub ends plus spat 
flux coating. The general pract 


allow 10% to 20% for waste e1 
average being around 17%. For 
lightly fluxed electrodes, the coa 
about 13% and on heavy coated 
around 25%. 

For a normal in. fillet weld 
a right angle joint, using a heay 
electrode, the weight of electrod 
in Ib per linear ft is approximate 


Brine Welding 


Q—What is the brine welding 
E.A.D. 
A—Brine system is a tern 

applied to silver soldering that us¢ 


bath as a means of heating the part 


soldered. In this application, the 
be silver soldered is fluxed, the sily 
applied, and the assembled unit is t 
merged in the molten salt batl 
that the heat of the bath will melt tl 
The advantage of the bath (whicl 
either salt or lead) is that a 
control of temperature is obtain 


Alternating Current Welding 


QO—Can a coated welding elect 
for A-C welding be used for D-( 
I am thinking particularly of a t 
electrode. —R.K. 

A 
electrode should not work satisfact 
D-C. In A-C welding, the polarity 
very rapidly so that a rod must 
for use with either polarity. In 


There is no reason w 


stances, however, high quality 
electrodes will provide satisfactor\ 
when used with either A-C or D-C 


Object of this department of THE WELL 
ENGINEER is to provide the reader with ans 
to questions of general interest. Selected qu 
received each month by the editor will be 


swered on these pages. If you, as a 


rec 


do not agree with our answers, let us know 


thoughts. Your comments and discussions wi 


published, too. 
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Tested on a broad scale for the first time, by the strenu- 
ous demands of all-out war production, welding has 
“grown up”. It now meets every imaginable need from 
work on light sheet to the welding of an entire ship. 
And out of all this emerges the very valuable fact that 
only a good rod does a good job! 


Back of Seymour Phosphor Bronze Welding Rods is a long 
experience in manufacturing Phosphor Bronze for fabri- 
cation. They are specially alloyed to produce welds of 
high tensile strength—and proof that they do this is their 
large-scale use in the principal war plants of the country. 
Contingent upon state of supply, Seymour Phosphor Bronze 


Welding Rods may be had, under war regulation, through 
your welding supplies dealer. 





ee tae Sitar AY 


SEYMOUR Phosphor Bronze WELDING RODS 


NON-FERROUS 
The Seymour Mfg. Co., 11 Franklin St., Seymour, Conn. “SAVeeeere 





















































Helpful Literature 











Just Published 

























Pipe Template Book 


let, 


The following reviews are of recent publications of 


interest to 


those in the welding industry. Uniess otherwise stated, they may 
be obtained without cost by writing to the manufacturers listed. 


12-page, letterhead-size book- 


for Welded Fit- 


\ new 


“Pipe Templates 


tings,” 


tells how to fabricate fittings for 
welded piping installations by means of 
welding and 


flame-cutting and how to 

























TYPE C 


Securely anchored head has 
Carefully 
tempered to hold its cutting 


chisel and drift. 


edge longer. 






WITH 
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SLAG 
Sneed Up REMOVAL 





For greater output per man hour, equip 
welders with CMD Chipping Hammers. 
Well balanced, light and correctly de- 
signed for the job, they speed up the 
clean-up part of the job—the leader 
1925. 


TYPE CB 


Same as Type C, but has, 
in addition, a convenient 


wire brush for brushing 
away slag and spatter 
after being loosened by 


head of hammer. Easy to 
use from any _ position. 
Weight: 16 oz. 


WELDERS’ 
CHIPPING 
HAMMERS 





CHICAGO MANUFACTURING 
AND DISTRIBUTING COMPANY 
Dept. W., 1928 West 46th St., Chicago, Illinois 


use paper templates for flam: 
pipe. The methods outlined in tl! 
let, the publisher 
guesswork and spoilag« 
curate, fitting 
templates and procedures descr 
intended primarily for us¢ 
fittings are required or 
ing fittings 


dex lare Ss, 


and 
close connecti 
where 
where st 
(which are reco 
wherever possible) may not be 
A free this booklet 
obtained by writing to G. Va 
Air Reduction Co., 60 East 4 
New York City. 


copy of 








Manganese Steel Book 
Although 
manganese steel castings were 


austenitic of Ha 


duced in the United States fift 
ago, not all American industri: 
are as yet fully acquainted 
properties and utility of this 


To help remedy that situation, a 48 


letterhead-size book has been | 
by the American Manganese Stes 


of American Brake Shoe C ( 
Heights, Ill. This book, whi 
the lengthy title, “Manganes« 
the Toughest Steel Known for 


Industry,” covers the uses of ma 


steel in such industries as 
quarrying, steel production, ra 
heavy chemicals, glass, sugar 
gas and coke, steam power 
foundries and_ others Usefu 
mation is included in the reclat 


equipment subject t 
hard-facing 


ing rods. 


with Manganese 


Weight-Lifting Safety Guide 


Strains, sprains and hernia 
in manual lifting and carryii 
serious productive-time loss wl 
be largely eliminated b pt 
dling practices and methods. A 


7 by 10 in. pamphlet, 


We ight- Lifting 


published to 


Prevention of 
has just been 
mation on this subject 
Special Bulletin No 
of Labor Standards, embodies 


ommendations of a group of safet 
perts, plant physicians at 
officers who were called tog 


winter to consider practica 


for preventing injury to worker 
gaged in the handling of heavy 
Copies are available at 10 c 
from the Superintendent of Do 


Printing 
from the Din 


U.S. Government 
ington, D. C., or 
Standards, U. S 
Washington, D. ¢ 


De partment 


Transformer Bulletin 
The Transformer Div. of the 
Engineering Co., 740-770 So. | 


Newark, has_ published 
illustrated bulletin, No. 43-AT, 
ing this company’s air-cooled 
former line. The transforme 
trated can be furnished up 


in voltages up to 
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SYMBOL HAMMER 


Permanent Welder Identification ir 
il-Wvgele ailrt-\ismelelulelial-te Mm aliamealelia: 
| of replaceable chisel or cone, Heav 
' Duty Slag Removing Bit in a Sixteer 
Ol ila-M aloha 


Write for circular describing sim 
plified systems of identification: 





SYMBOL 
HAMMER 


for welder 
identification 








DUAL-TOOL 
MODEL B 


TOMAHAWK < TOMAHAWK 
MODEL NO. 1 z r . 


MODEL NO. 4 be 
“Standard” and “Standard” and 
“Heavy-Duty” 


“Heavy-Duty” 
weights weights 


: io, CLEANING 

IMAHAWK . ith BRUSH ; TOMAHAWK 

ODEL NO, 2 = | featuring a y MODEL NO. 3 

Standard" and Wal\ “Grip-Tight” / “Standard” and 

Heavy-Duty” os | ia Brush Holder “Heavy-Duty” 
weights... ba weights 





Mel olt Ww Nilo sale coMalelac(-Tallils 


assures extra service AT [ A S W 7 L D | N G 
) ahora Bee ACCESSORIES CO. 


adapted to your requirements. 307 BOULEVARD BUILDING - DETROIT, MICHIGAN 


EXPORT DISTRIBUTORS: International Technic, Inc., 381 Fourth Avenue, New York City 
CANADIAN DISTRIBUTORS: Rudel Machinery Company, Ltd., Montreal, Toronto, Windsor 









































































































































published by the 


drums, 
describes a 


0 by gl4 





Positioner Bulletins 


Two letterhead-size leaflets have been 
Industrial Div. of 
Ransome Machinery Co., Dunellen, N. J., 
to picture and describe different 
of welding positioners. Bulletin No. 188 
covers turning rolls for facilitating the 
welding of large cylindrical tanks and 
Bulletin No. 196 illustrates and 


2,500 Ib capacity, 


operated pt sitioner. 


“Safety Speeds Production” 
The above is the title of a 24-page, 
in. pamphlet published by the 


Div. of Labor Standards, U. S. 


types 


hand- 


Depart- 


ment of 
response to requests from management 


Labor, Washington, D. C., in 


for material on safety 
ed to supervisors, the 
cluded comes 


training. Direct- 
information in- 
from the experiences of 
hundreds of foremen. It was reviewed 
for accuracy and safety 
engineers in large war plants acting as 
representatives of the Labor Depart- 
ment’s National Committee for the 
Conservation of Manpower in War In- 
dustries. 


usefulness by 


Steel Products Manual 


“Hot Rolled Rounds and 
Cornered Squares for Forged 


Data on 
Round 
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Instantaneous heat selection is 
a typical example of how MAR- 
QUETTE’s fast, simple operation 
takes full advantage of the inherent 
speed of welding. 


\ccurately calibrated outlets pro- 
vide a tap for every heat and a heat 
lor every job. Thus the operator 
gets off to a quick start on any job 
of metal fabrication or repair. No 
questionable manual adjustment of 
contusing dials or gadgets is needed 
to secure proper welding power. 
\utomatic Voltage Control over the 
entire amperage range assures per- 
fect current for strong, uni- 
form, flawless welds. 


Send for free, 24 page, 
illustrated booklet. 


MARQUETTE MFG. CO., INC. 
MINNEAPOLIS, MINNESOTA 


Recs ve. $ 


: LL 
Ee A.C.ARC WELDERS 4a 


A.C. ARC WELDERS 






ae 





REGISTERED US PAT. OFFICE 


LOW INITIAL COST 

LOW UP-KEEP 

LOW OPERATING COST 

NO “MAGNETIC BLOW” 
ALL ASBESTOS INSULATION 
TEN SUPERB MODELS 


* 10 DAY DELIVERY 
























PA 


Shell” has been published as S 
of the Steel Products Manua 
rounds range from 3 to 8 in. in 

and the round cornered 
up to 12 in. 
Institute, 350 
City. 


squares 


Fifth Ave Neé 


Cleaning Safety Equipment 

The 
pirators, goggles, face and ey 
welding helmets, and other safet 
ment form the 
“Field Service-Special Report 
Technical I 


care and maintenance 


subject of i 


Engineering Laborat 


Oakite Products, Inc., 22 Thames S 


New York City. This report 
describes the 
methods for 
welders’ safety 

goggles, helmets, 
rubber gloves, etc. 


approved material 
cleaning and _ st 
equipment, 


shields, hose 


Air Conservation Posters 


“Use the air you need, but 
WASTE IT” is the 
series of industrial posters 
from the Ingersoll-Rand Co., 11 
way, New York City. At the 
time there are five 11 by 14 
with others in preparation. The 
are printed in two colors a1 
generous use of 
The purpose of the 
war on leaky 
etc. and so help to speed 
avoid wasted air power 


theme of 


“splash” illusts 
series 158 
hose couplings 


distribut 


Electrode Index 


A new 17 by 11 in. electrode 
ison chart should 
of competitive welding electrodes 
chart details the principal AWS 
ASTM electrode classifications and 
ulates the trade 
produced by 20 leading manufa 
meeting 
used to determine all the bran: 


simplify the 


names oO! ele 


their requirements. It 


trodes which fall within a specified AW 


} ‘ 
ne evel 


and ASTM category ‘so that alter 
brands may be selected in t 

the particular electrod 
becomes temporarily unavailable. A 


ordinaril) 


copy may. be secured by writing 
G. Van Alstyne, Air Reduction C 
60 East 42nd St., New York City 


Fire Fighting Manua) 
Fighting” 
manual 


“How to Teach Fire 
16-page, letterhead-size 
to aid factory executives in instruct 
their employees in 
techniques. 


hre-extinguis 
booklet explains 
simple terms the classification 

“B” and “C” fires, tells the kinds 
tinguisher best suited to each fire 
and describes the methods of setti1 
demonstrations in order to teacl 
proper use of each type of extinguis! 


This 


This publication is offered without 
to any plant requesting it. Walter Kid 
& Co., Inc., 140 Cedar Street, New Y 
City. 
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THIS MOTOR 
BRACKET 


typifies the 





advantages L 





of modern EASY-FLO Brazed Construction 


This hanger bracket for a small electric motor used in air- 
Planes is one of a long and growing list of parts formerly 
made from castings or forgings that have been redesigned 

for EASY-FLO brazed construction. 
The reasons so many are changing to EASY-FLO brazed con- 
struction are—faster production— 





elimination of machine operations 
EASY-FLO BRAZING IS HERE TO —reduction in weight—metal sav- 
STAY. The exceptional speed, reliabil- ing—and last but not least, low 
ity and economy EASY-FLO brings to costs. 
the joining of both ferrous and non- 
ferrous metals account for the phenom- 
enal spread in its use on war produc- 
tion and assure an increasing use in 
peacetime maufacturing. Get the facts 
in Bulletin No. 12-A. Pian to use it in 


your post-war production. 


RPORA 








EASY-FLO IS THE KEY 


temperature silver alloy brazed construction, because it makes 


to the success of this low- 


joints that are as strong as solid metal—and makes them 


fast, reliably and at surprisingly low cost per joint. 


You wil! find interesting details about it in Bulletin No. 12-A. 
Also valuable information on joint designs, heating methods 


and fast production procedures. A copy will be mailed to you 


on request—write for it now. 


STEEL SALES * 


Ee a 



















1. A SUPER FLEXIBLE, RUBBER COVERED, DURABLE CABLE FOR ALL FORMS OF ARC WELDING. 
HUNDREDS OF THOUSANDS OF FEET NOW IN USE IN ORDNANCE PLANTS, SHIPYARDS 
AND WAR INDUSTRIES. 


— — — — SIZES AVAILABLE NO. 4 TO NO. 4/0 
ATTRACTIVE CONSUMER PRICES—LET US QUOTE ON YOUR NEEDS. 
WRITE FOR IMPORTANT AND COMPLETE DEALER INFORMATION. 


125 TO 550 AMPS — — — — 








333 NORTH MICHIGAN AVENUE 





CONTINENTAL WELDING CABLE CO. 


| PHONE FRANKLIN 7100 


CHICAGO, ILLINOIS 
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Welder Bulletin 


A four-page, letterhead size bulletin, 
B6241B, has been issued by the Allis- 
Chalmers Mfg. Co., Milwaukee, to 
announce its new Ampac “200” A-C arc 
welder (see page 60, June issue of THE 
WELDING ENGINEER). 


Insulating Coating Catalog 


An 18-page, letterhead-size catalog de- 
voted to the subject of insulating com- 
pounds for electrical equipment has just 
been published by The Insl-x Co., Inc., 
857 Meeker Ave., Brooklyn, N. Y. 





Electric Gauge Data 


An 8-page, letterhead-size booklet, 
GEA-3991, describes the functions of 21 
electric gauges, including thickness, mag- 
netic, electrolimit, pressure, strain and 
eccentricity gauges. The description is 
confined to electromagnetic types of 
gauges, the basic gauge being, funda- 
mentally, an A-C bridge circuit in which 
one or more impedance branches are 
acted upon by the quantity to be meas- 
ured. The calibrated amount of bridge 
unbalance is indicated on an instrument, 
which may be remotely installed at any 
convenient location. A chart showing 
schematic representations of various 
electric-gauge circuit applications is in- 
cluded. General Electric Co., 
tady, N. Y. 


Schenec- 





Motor Control Manual 


How to select and apply motor 
control is explained in a 16-page, letter- 
head-size manual, GEA-4015, titled 


“Simplified Guide to the Selection and 
Application of Commonly Used Motor 
Controls.” Starting with a simple analy- 
sis of the functions of control, this book- 
let describes the basic control parts of 
industrial devices and discusses the selec- 
tion of correct control equipment, ex- 
plaining how to choose between manual 
and magnetic. General Electric Co., 
Schenectady, N. Y. 


Press Welder Bulletin 


Bulletin P-50C has been published by 
the Pier Equipment Mfg. Co., Benton 
Harbor, Mich., to describe its recently 
announced P-50 and P-100 air-operated 
press-type projection and spot welders. 
Besides giving construction, equipment, 
the bulletin also includes a chart of weld- 
ing capacities. 


War Contract Booklet 


“Spreading the Work,” a 24-page, 4 by 
8% in. booklet, has been published by 
the Smaller War Plants Corp., Wash- 
ington, D. C., to assist the prime con- 
tractor and the subcontractor in prob- 
lems arising out of their relationships 
with the procurement services. 
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PATENT OFFICE 






Automatic Are Welder 


2,319,401. Edward S. Hebeler 
liamsville, N. Y., assigned to Unit Rays, 
Inc., Cleveland. Filed Jan. 3, 1941 
May 18, 1943. 
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Pertaining to the automatic ar 
ing of metals by means of a non-1 
electrode operating within a @ 
shield, this patent covers the operat 
of (1) continuously propelling su 
portions of a wire through the we 
zone at a predetermined speed, (2) 1 
taining the portions passing throug 
zone at a predetermined distance 
the work, and (3) directing a jet 
under 
successive portions of the wire 












pressure between the worl 





















Jim Beck’s tractor, sorely needed on the 
food front! Or repairin’ the axle of Jack 
Bailey’s car that hauls four other workers 
and himself to Allison’s each day! Or per- 
forming any of the million and one welding 


operations in providing armament... land, 


Welding is “Sparking” America to Victory! 





ietoryz MAGIC SPARK 


Ww Whether it be fixing the drawbar on 


sea and air . . . for Uncle Sam’s fighters! 
MILLER ELECTRIC MANUFACTURING COMPANY 


Sales: Richmond, Indiana 


As makers of Miller AC Welders, we're 
proud to be a part of this vital industry. And 
we pledge you a continuance of Miller in- 
genuity and craftsmanship that spells faster 
welds, stronger welds for you. 

For your goal and our goal are one and 


the same ...V-DAY for America! 












Factory: Appleton, Wisconsin 
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It takes ALL FOUR to win 
VICTORY... 


4. 2. 3. 4. 
MORTAR ANTI-AIRCRAFT awnri- 155 MM. 
TANK 


A wks 


On the FIRING LINE... 


Sure, they all shoot shells. And they're all equally 
important. But each one does certain jobs better 
than the others can do it. That's why Uncle Sam's 
fighters use ALL FOUR! 











And on the PRODUCTION LINE... 


BENTLEY 


Welding Positioners 














A \ Pledge from 
AMPCO yn /doyees 


The Men and Women of Ampco Metal, 
Inc. feel honored in having received 












the Army-Navy “E”. We take this to wane ini -" ” et om 

2 ies 
mean that we have not failed to keep Hand Tilt — Variable Speed Hydraulic Tilt 
the faith with the men in uniform. Cane Neswren Rotation Hand Rotation 






Indexing rectangular Rotating circular parts Indexing rectangular 

parts at constant angle at desired welding parts and tilting from 

of tilt speed for hand or auto- horizontal to vertical by 
matic welding at con- shop compressed air 
stant angle of tilt 





Since nothing has been done that can. 
not be done better, we pledge that 
in the months to come, our minds, 
hearts and muscles will be devoted 
to the production of still more of the 
finest materials. Certainly our very 
best is the very least our fighting men 
deserve. We will back them every 
step of the way to final VICTORY! 








ALL FOUR of these Bentley ‘Welding Posi- 
tioners hold, tilt and rotate a weldment. 
One of them is operated by hand. One 
has hand tilt with variable speed power 
rotation. One has air-actuated hydraulic 
tilt and hand rotation. And one has air- 
actuated hydraulic tilt and variable speed 
power rotation. Possibly you could do all 
your positioning with any one type (500 
lb. capacity, 6 in. above and off center 
of faceplate). But you could do a better 































President job by selecting one or more of the 
EMPLOYEES MUTUAL BENEFIT ASSOCIATION various types adapted for certain specific 
OF AMPCO METAL. INC AV-5 jobs. FOR EACH OF THE FOUR DOES 


CERTAIN JOBS BETTER. And a combina- 
Tilt Variable Speed Ro- tion of ALL FOUR will give your shop 
tation with power tilt that EXTRA PUNCH which spells victory 
through 90 degrees—the on every contract and in the face of any 


as 


_ 








Air-Actuated Hydraulic 




















all-purpose machine competition. 











Write or wire for full description and prices. 
Prompt delivery. 


BENTLEY WELDERY, Inc. 


Syracuse, N. Y. 
es een ems 
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Submerged Flux Welding these electrodes and the metal surfaces 


é . Pipe Welding Ring 
3 n undergoing preparation an I -reDy de- 
2,320,824. George G. Landis and ip Eh * tae on nam Chateey te 













£,. Ranver Sedinghens, Uaiostdicy Sctatte. positing small amounts of electrode ma- » eal aacages =. Rent and ( M 
O., assigned to The Lincoln Electric Co. ws a vag BP Chicago Filed Nov. 8. * = : 
Cleveland. Filed June 27. 1941. ~ethaeet fashion as to form a surface characterized - ere — a. 8 174 

: ’ by an irregular roughness, having a mul- June 1, 1943 


June 1, 1943 : ¢ . aks . . 
‘ titude of projections with overhanging 


edges and minute craters with overhang- 
ing edges. Thereafter, the sprayed metal 
is applied onto the metal surface thus 
conditioned. 















This patent pertains to a 


Weld Backing Ring disintegrable back-up ring us« 


process of joining tubular met 






2,321,308. Ernest F. Miller, Lansdowne, welding when the members are as 
Pa., assigned to Westinghouse Electric jy end-to-end 
& Mfg. Co., East Pittsburgh, Pa. Filed 
April 15, 1942. Issued June 8, 1943. 


\ method of arc welding metal parts 
by melting down abutting edges under 
a deep layer of flux. The parts are first 


relation with a 
tween them for the welded joi: 
preliminarily joined while a portion of —— has an outside diameter 
the flux layer is rendered molten. The tially equal to the inside diamet 
metal of resultant juncture is then sub- tubes being welded. At consists 
jected to further fusion without removal oF qumeenten circular memmere, 1 
of the previously melted flux. member being of an organic plast 
terial having high heat insulati: 
slow burning properties and 
member being of an easily co 
material. The ring is inserted 
tion so that the outer circular 


} 


is in substantial contact with 














Metal Spray Preparation 








2,320,327. John Frank Meduna, Seattle, 
Wash., assigned to Metallizing Engineer- 










5 
ing Co., Inc., Long Island City, N. Y. A backing device for internal use when walls of each tubular member 
Filed Aug. 6, 1942. Issued May 25, 1943. welding abutting ends of tubular mem- welded. Though the inserted 
An improved method of preparing sur- bers having aligned circular passages. bination is tardily combustibk 
faces for the application of sprayed metal. \dapted to be removed after the welding liminary welding temperatures, uy 
This method comprises contacting mul- operation, this device comprises a rela- subsequent combustion of the in: 
tiple small individual areas of the surface tively thin strip of material wound upon cular member the ring is disint 
to be coated with at least one metal itself to provide a laminated ring that to such an extent that it is readily 1 
electrode, thus establishing arcs between is removable by unwinding. able from the joined tubular 





















HERCO VARIABLE CORE ARC -WELDERS 


or ‘ 
MODELS FROM 150 TO 1500 AMPERES WITH OR WITHOUT POWER FACTOR CORRECTION 











Bi 


24 hour per day 
Operation. 
Exact heat control. 








Increased production. 
Lower power costs. 
X-ray test welding. 
Ease of operation. 












Inquire about 
MAGNETIC CLAMPS 
for quick positioning 
and alignment. 


MANUFACTURERS OF THE PRECISION WELDER WITH THE 


STREAMLINED ARC 
rcul€# 2416 ATLANTIC AVENUE BROOKLYN, N. Y. Hércu 
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HIS Acme dual fixture arrangement 
permits practically constant use of an 
automatic welding head, because one of 
the fixtures can be reloaded while the 
other is engaged in the welding operation. 


The holding machine can be set to re- 
volve at any angle from vertical to hori- 
zontal. (Illustration shows a wheel being 
welded at 45° angle.) Positioner arm 
swings from one fixture to the other, 
locking in proper position. Speed of 
rotating the work is adjustable, as desired. 


Ac ME Manufacturing Lo. 


1642 HOWARD ST.¢ DETROIT, MICH. 














—a. 
A 
> 


WORLD FREEDOM is the victory for 
which America and her Allies are fight- 
ing today with all their resources. But 
we're speaking of a different type of 


independence—an industrial variety. In 
other words, Mr. Welder, with Sight 
Feed YOU don’t have to rely on a “bot- 


tler” for acetylene. Just generate a// you 
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(luiches Welling .. With This 


Automatic Welding Machine Fixture 


Reloading 
ls done During 
Welding 
Operation 





WRITE 


for information. Whatever your positioning 
problem on automatic welding, let us help 
you solve if. Write for complete Information. 








want when you want it. Thriftily, too... 
for ““25c on the $1.00” reflects the ex- 
perience of countless Sight Feed users 
whose acetylene costs have been CUT 
as much as 75%. Amazing Economy! 


THE SIGHT FEED GENERATOR COMPANY 


Sales: Richmond, Indiana Factory: W. Alexandria, Ohio 
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Adjustable Glass Holder 


2,320,214. Frederick M. Bowers, Ches- 
ter, Pa. Filed Feb. 19, 1942. Issued May 
25, 1943. 

This patent pertains to the glass holder 
of a weldor’s helmet. It includes a flange 
attached to the holder, vertical ways for 
slidingly mounting the flange and _ hori- 
zontal ways to provide top and bottom 
for the flange travel. The 
rides in these clearances in all 
positions of the holder, thereby main- 
taining the welding lens in front of the 
sight opening of the helmet at all times. 


clearances 
flange 


Hard-Facing Alloy 


2,321,227. William C. McLott, Grand 
Rapids, Mich. Filed Aug. 6, 1941. Issued 
June 8, 1943 


A strong, tough and abrasive-resistant 
alloy for deposition upon a ferrous base. 
Alloy consists of chromium 
25% and 33%, molybdenum between 
1.5% and 5%, copper between 1% and 
3%, manganese between 0.5% and 2 

titanium between 0. 3% and 1.5%, carbon 
between 3% and 3.2 and silicon be- 
tween 0.7% and 1.34 % The balance is of 
iron, with quantities of the 


between 


negligible 
usual impurities. 





























Induction Heating Apparatus 


2,321,189. Paul E, Dravneek, New 
York City, assigned to Induction Heat- 
ing Corp., New York City. Filed Dec. 26, 


1942. Issued June 8, 1943. 
Pertaining to induction heating ap- 
paratus operated with current from a 


high frequency 


patent 


oscillator, this 
combination of two 
tank circuit output transformer primary 
electrical and switch 
for alternatively connecting the coils to 
complete a tank circuit of the oscillator. 
Conduits for cooling fluid, communicat- 
ing with the connections and coils, 
mit 


power 
covers the 


coils, connections 


per- 


cooling streams to be maintained 


through both coils 








Aluminum Welding Flu 
2,321,309. Mike A. Miller, N; 


sington, Pa., assigned to Alumin 
of America, Pittsburgh. Filed 
1941. Issued June 8, 1943 
A fluorine-free alkaline 
base flux for welding aluminur 
characterized by its ability to ret 
oxide from aluminum = surfa¢ 
oughly and rapidly 
contains from about 
alkali boryl sulphate 


metal! 


during wel 
0.5% to 5 


Hard-Facing Method 

2,319,977. 
Gaxiola, Santa 
Coast Metals, 


Cruz, Calif., assi 


Inc., Canton, O 

May 26, 1942. Issued May 25, 1 

A method of applying a coati 
heat-resistant ferrous alloy 


aluminum. 
of this alloy minus the aluminun 
to establish an arc. Simultane: 
aluminum is fed to the are in 


An electrode or weld 


amounts so as to torm more 


of the heat-resistant coating 


Spot Welding Electrode 


2,320,920. James Fletcher, Det: 
signed to Tipaloy, Inc., Detr 
March 14, 1942. Issued June 1, 19 

A spot welding electrode con 
a copper alloy 
silver 


having a thin 
that « 


also extends up the sx 


coating 
and 


overs the 
face 





Arthur T. Cape and Ant 


C 








(Patented) 


shield. 





Mahiohs adjustment. 
Comfortably snug fit. 
Opaque side protec- 
tors. Lens (Federal 
specification) held 
securely in place in 
durable retainer. 


Believe it or not, here’s a price reduction! 
sands of these eyeshields are in use, bought at 
$4.50. Manufacture in larger volume has resulted | 
in a lower price—$3.75—for the same high quality 


Contact your 
dealer or write us 
for folder. 


Thou- 





on this JACK 
“EYESHIELD | pti 
esigned for 


use 
On wos. 





JACKSON PRODUCTS 


In Canada: C. H. Henze Co., Windsor; Hollup Corporation, Limited, Teronto; Leavitt Safety Appliances Co. 
Paragon Supplies, Limited, Vancouver; Flecks Bros. Limited, Vancouver. 













































3265 Wight Street 
Detroit, Michigan 


, Toronto; 
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“V"DALWELD" 
“o: [DETACHABLE TED 
oF —— —— 


«' FWELDING 
CABLE CONNECTOR feciwres: 


@ Constructed for rough usage 
® Large area contact 

Fi @ Fully insulated 
® Quick acting | 
® Quarter-twist connects or disconnects 
® Cannot accidentally be pulled apart 











ust The “Dalweld” saves time, power and cable; standard in 
many small shops, and the country’s largest shipyards, aircraft 
factories, tank shops, etc. Write for descriptive literature. 





THE DALLETT COMPANY 








coe MASCHER AT LIPPINCOTT STREET PHILADELPHIA 33, PENNSYLVANIA 
File, 

43 PNEUMATIC “WELD-FLUX” SCALING HAMMERS « “DALBO” AIR HOSE COUPLINGS 

ng ‘ “DALLETT” PNEUMATIC SAFETY RETAINER SHANK CHISELS 





. a PNEUMATIC AND HAND CHISELS . s 













SAVES TIME! SAVES RODS! 
Saves Waiting for Crane! 






Hydraulic 
WELDING —GREASED LIGHTNING” 


POSITIONER SPEED 
EASIER OPERATION 


* ... tilts, lifts, turns rien OEE 
heavy, clumsy pieces FASTER PRODUCTION 
* Heavy, clumsy weidments are child's play to the LYON _The st tat : rs * a 
Hydraulic Welding Positioner. It lifts 14” hydraulically Wintelacs ee es oad isan 
= . tilts 90° hydraulically . . . revolves 360° either by the ‘'Missing Link'’ Automatic Arc Hy 
hand crank or vari-speed power. That means down-hand Cycle unit. Operating with the “M a 
4 . ° ° | k thece eiuimer , nits P le 
welding for the entire length of the fillet with just one ~ every. phase nerformancs de 
+ set up. It means savings up to 50% in welder's time, a a very flexible buoyant or special 
big saving in welding rods, less time wasted in waiting transtorme str And nis 
% yr ts before oT s the 
for cranes or helpers, and neater, cleaner beads of in ge nay . or fvee of 
* superior physical properties. Equally handy for grinding, welding ectrode und give positive 
flame hardening, and other operations. For complicated ~ ae Rh Mt yapmcigh —v. - “ pores, 
or awkward pieces, table may be removed and special in 6 Good job of welding. Makes work 
holding fixture substituted. Write today for complete easier f : nced welders. Your 

+ erecta Pa Y ne ee to skilled help shortage, faster DeLuxe No. 300—(15 to 

$ more ¢ 31 product 300 amperes). Showing 

é Mid-States [ xe welding “Missing Link'’ Auto- 

nits ¢ t every ent. Write matic Arc = unit 

attached. 


LYON-Raymond Corporation 





MATERIAL HANDLING EQUIPMENT MID-STATES EQUIPMENT CO. 


953 Madison St. Groene, ME 2431 South Michigan Avenue Chicago, Illinois 
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eliminated ...eye strain, 
fatigue, mistakes re- 
duced... that's the story in a nut- 
shell of the amazing new McDonald 
BURT-WELD Lens. Only slightly 
opaque, it enables welders to see 
their work for the first time, filters 
out only the blinding glare. Standard 
size and shape, it fits any goggle 
taking a 50 mm. round lens. 


Write for bulletin. 


















Donald 





Manufacturers and Dis- 
tributors of Industrial 
Safety Equipment 
1248-M South Hope St. 
LOS ANGELES 15, CALIF. 




















pRom HEAD 
10 #001 








Offices in San Francisco & Houston 


GE 
B. F. MSDONALD CO. 


| 
| 


Flame-Cutting Machine 


2,317,526. Stanley W. Hayes, Rich- 
mond, Ind., assigned to Hayes Track Ap- 


| pliance Co., Richmond, Ind. Filed March 


| 20, 1940. 


Glare from hydrogen | 
flame and burning flux | 


| Calif. 


Issued April 27, 1943. 








This flame-cutting apparatus includes 
stationary L-shaped support and a 
pantograph assembly pivotally connected 
to the longer leg of the support so as to 
be universally movable in a substantially 
horizontal plane above the support and 
in front of the longer leg. A rolling sup- 
port attached to the structure is movable 
in any direction over an area in the vicin- 
ity of the shorter leg of the L-shaped 
support. The material to be cut is moved 
over an area spaced in a direction sub- 
stantially parallel to and in the direction 
of the longer leg. 


a 


» « 


Electrode Holder 
2,317,780. Clifford Laskey, 
Filed June 1, 1942. 
1943. 


Albany, 
Issued April 


= 


yt i 





a tubu- 
lar electrical conductor with a pair of 
complemental slots extending longitudi- 
nally from one of its ends, an insulating 


An electrode holder comprising 


cover, and an electrode-receiving open- 
ing in the cover in registry with one of 
the slots in the tubular member. The 
cover has a pair of complemental 
slots spaced apart from one of its ends in 
registry with a portion of the slots in 
the tubular member. An _ electrode- 
engaging member is slidably received in 
the tubular member; a spring seated in 
the latter normally urges the electrode- 
engaging member past the electrode- 
receiving opening in the cover. A sleeve 


also 


| of insulating material slidably encases a 


portion of the cover; 


non-conducting coupling 
able electrode-engaging mem} 


slots 


the 
member. 


2,318,2¢ 


Houston, Tex., 


in 


? 
db. 


t 


the « 


thi 


4 


ver an 


Hard-Facing Method 


' 
it} 
W i} 


d the 


Frederick C. Smit 


Co., Houston. Filed Nov 


May 4, 


1943. 





A 


the 


method 
joint member 
member 


of the well. 


trically 


conducting 
mounted to fit resiliently 


of 
for use 


having a 


hard-f: 


i( 
in 


ing 


assigned to Hughe 


8, 1941 


a ste 


well 


cylindri 
surface adapted to contact with t 


\ groove 1S formed ¢ 
ferentially about member, 


1 
and 


pressure A 


into the 


Granulated hard metal of compar 


high melting point 
member 
and an electric current is simultane 


while 


and 


wheel 


] 


passed from the wheel t 


The 


current 


instantaneously 


pa 


is fed into the 


are T 


the 


1 


steel in the bottom and side walls 
groove at the point of contact 
and member, melting the surface 
groove and attaching the hard unt 


particles 
band of 


in 


positi yn. 


Upon cooli 


embedded in the groove 


2,318,790. George E. Martindale, | 
wood, and Otto W. Scharping, C! 
Martindale 


land, O., 


wear-resistant metal is 
> « 
Respirator 


assigned 


to 


The 


Electric Co., Lakewood. 


1941, 


Issued May 


Br, } 


Means for holding a 
against the nostrils of a 


port 


nose and 
structed 


includes 
be positioned on 
attached 


and 


spaced 

the 
to 

arranged 


underlying the nose of 


the 
support 


support 
and 


in 
are 


is 


tie in 


943 


Filed 


flexible air 


wearer. Th 


two 


parts 


1 tie 


t} 


the 


position 


arrangs 


sides 


wearer! 


Whe 


position, a 


ward pull is exerted against the e1 


the tie, causing it to flex about the 


of the 
the 


signed to Magnus Metal Corp., Chi 
Filed April 2, 1941. Issued May 18, 1 

A welding rod of an alloy 
0.01% to 10.0% 
20.0% 


1.0% to 


copper. 


nose and 
wearer's 


draw 
nostrils 


the 


filter i 


Brazing Rod 
2,319,539. Louis C. Dodd, Buffa 


zinc, | 
lead 
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and 





to 
the 


July, 


neats 


Nent 


contal! 
10.0% 


Dak 
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ALL Call For 
T0 FLEXIBLE-SHAFT 
Mobile Power Units 


Whether the job is in the toolroom, machine 
shop, assembly line or maintenance depart- 
ment—there is the chance for saving man- 
power, cutting time, lowering costs, with Stow 
Flexible-Shaft Mobile Power Units. 


a With their easy portability, they can be 
)Y moved directly to the work. With their posi- 
tive, flexible drive and their handy tool 
AY, holders, an operator can apply them to the 
rf work from any angle. In hundreds of war- 
Yi production plants, this adaptability in the 
use of grinding wheels and points, abrasive 
wS discs, rotary files, small cutters, sanders, 
wire brushes and buffing wheels furnishes 


the solution to many problems and emer- 
gency needs. For drilling in cramped quar- 
ters with electric or pneumatic drills, Stow 
Flexible Drill-Shafts (illustrated opposite) 
are also furnished. Write for complete de- 
scription and prices. 


STOW MANUFACTURING CO. 


7 Shear St., 


Binghamton, N. Y. 














VULCAN Car Hearth Furnace for annealing, normaliz- 
ing and stress relieving large marine castings, including 
stern frames and rudder assemblies. Direct fired, using 
heavy oil circulated by unique system that assures 
proper oil temperature and pressure at each burner. 
Temperature range: 700°F. to 1800°F. Two zone con- 
trol. Motorized car and door. Furnace illustrated was 
in operation within 90 days after receipt of order. 
Your inquiries for heat treating equipment of any 

ANY kind will receive prompt, efficient attention. Wire, 

\\57, write or phone for Sales Engineer. 


Ali Rey \, Miele] a tel 7-yaled, 


1785 CHERRY STREET, PHILADELPHIA, PA. 
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If it weren’t for my supply of cofen 
I'd have a h--- of a time down here! 


cofen is a proven remedy for burns. It is a 
"must" in all shops where it has been tried. 


cétéen BURNS 


MANUFACTURED & SOLD BY 


LEE-WOOD, INC. 


SOUTH NORWALK, CONN. 


MEANS 


ABUSE wom. 


—”-$7. PIERRE- 


CHIPPING 
HAMMERS 














nd 





Breaks 
the Scale 


Cleans 
the Surface 
in One Operation 


Here’s a man-sized brush in the 
right position for easy use after 


chipping scale from welded surface. 








Hammer - Chisel made of highest Order Today From 
quality tool steel. Entire tool is 

well-balanced. For economy, for dur- Your Jobber 
ability use ST. PIERRE Hammers. or Direct 





ST. PIERRE Chain Corporation 


WORCESTER MASSACHUSETTS 














“UNIVERSAL” 


9 AON D 10) Dd) aoe 





ELECTRODES 


“Easyweld”—the all purpose electrode 
for iron and steel. Specially designed 
for use with transformer welders—also 
perform satisfactorily on D-C welders. 


“Hevikoat’’—SP2 (AWS E6012) straight 
polarity D-C for poor fit up. RP (AWS 
E6010) reverse polarity high tensile, high 
ductility. Approved by American Bureau 
of Shipping. 


“Stainarc’’—stainless and corrosion re- 
sistant steel electrodes—all analyses. 


“Luminarc’’—high quality, all purpose 
coated aluminum. 


“Brazarc P’—Phosphor Bronze “Braz- 
arc S” Silicon Bronze. 


“Cast Iron-Arc R*‘—all purpose. “Cast 
Iron-Arc B” for machinable welds. 





FOR GAS WELDING 


A complete line of ‘Universal’ 
bare welding rods are available for 
all types of gas welding. 








UNIVERSAL POWER CORP. 


4299 Euclid Ave. Cleveland, O. 











“UNIVERSAL” 


SPOT WELDERS 





— =~ — 














— ae 
tee a 












A complete line of spot welders from 10 to 
100 KVA capacities featuring air operated 
rocker arm design, water-cooled, transformer 
and electrodes, squeeze, heat, cool, hold, 
off and pulsation controls. 

Seam and butt welders also designed and 
manufactured. 


Write for Spot Welder Bulletin 


} UNIVERSAL POWER CORP. 


4299 Euclid Ave. Cleveland, O. 











Welding Positioner 


2,318,791. George C. Mueller, Chicago, 

| assigned to Cullen-Friestedt Co., Chi- 
cago. Filed March 4, 1940. Issued May 
11, 1943. 






7 = 


| @ 








































A work positioner adapted for use in 
connection with welding. A member 
connected pivotally to a bracket on the 
base so that it is capable of being tilted 
in a vertical plane. To this member is 
connected a work-supporting table that 
is rotatable about its center. Irreversible 
gearing between the member and table 
rotates the latter relatively to the mem- 
ber; this gearing may be rendered in- 
operative so to release or free the 
table for manual rotation. 


is 


as 


Aluminum Bronze Electrode 


2,320,676. Clinton E. Swift, Hales 
Corners, Wis., assigned to Ampco Metal, 
Inc., Milwaukee. Filed July 24, 1942. Is- 
sued June 1, 1943. 

A coated electrode of aluminum bronze 
substantially free of iron. 


Electrode Coating 


Clinton E. Swift, Wauwa- 


2,320,677. 


tosa, Wis., assigned to Ampco Metal, 
Inc., Milwaukee. Filed Sept. 26, 1942. 
Issued June 1, 1943. 





A coating for aluminum bronze elec- 
trodes (see No. 2,320,676) comprising one 
or more fluorides, a binder of sodium 
silicate and a substantially inert filler 
material, purpose of which is to increase 
the mechanical strength of the coating 
for handling and shipping purposes. 


» « 


Press Welder 


2,319,095. William A. Weightman, 
Philadelphia, assigned to Edward G. 
Budd Mfg. Co., Philadelphia. Filed Aug. 
25, 1939. Issued May 1], 1943. 
A multiple spot welding 





machine 


which includes a work bed, a work 
holder, a movable structure mounted on 
the work bed for movement laterally 


toward and away from the work, and a 
plurality of welding electredes 
mounted on this structure and arranged 
to contact the work when the structure 
is moved toward it. Upon lateral move- 
ment of the structure to a position adja- 
cent the work holder, the electrodes are 
| engaged with the work to effect a plural- 
| ity of welds. 


spot 
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It’s like finding money 
when you use 


COLONIAL 


GLOVE AND 
GARMENT SPLITS 


THEY INSURE THE MAXIMUM 
OF COMFORT... safety... and 
durability. All weights for men 


















































and women welders’ gloves and 











garments, in large spread whole 
kips and side splits. Samples. 


COLONIAL TANNING CO. 


Glove and Garment Leather Division 


MILWAUKEE, WIS. 
€ 


PAKS |: 


GOGGLES 
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Cut Lost Man Hours 


with 
WELSHADE Welders’ 
Goggles - Helmets - Hand Shields 


WELSHARD 
Chippers’ Goggles | 

































Send for Catalog 


Welsh Manufacturing Co. 


64 Troy St. Providence, R. |. 


WELSHWELD AND 
WELSHADE LENSES 
Federal Specified Shades 
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DON'T SCRAP IT 


WELD IT 
YOUR PART IN THE WAR PROGRAM— 


CONSERVE 


LABOR AND MATERIAL 
USE 


FUSE-WELL RODS 


FOR YOUR CAST IRON 








The Chicago Hardware Foundry Co. 
Dependable Since 1897 
743 Engineering Building 
NORTH CHICAGO, ILLINOIS 











sotiong i 
arbide 


¥ ne € 
EFFICIENT 9 
ECONOMICAL | 














DEPENDABLE 








For - 
Welding and Cutting 


Specify 
NATIONAL CARBIDE IN THE RED DRUM 
* 


NATIONAL CARBIDE CORPORATION 


60 E. 42nd St., New York, N. Y. 
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CATALOG 


We manufacture a complete line 
of resistance spot welders from 
4, to 300 KVA for all types of 
welding. There is an EISLER 
WELDER for every purpose. 


TRANSFORMERS OF ALL TYPES 


WE INVITE CONTRACT SPOT WELDING 
IN LARGE OR SMALL QUANTITIES. 





CHAS. 
EISLER abot 


749-SO. 13th ST. 


EISLER 
EMEERING on oF 


NEWARK N.J 











WELD 24 HOURS A DAY 


And Don‘t Worry About 
Heat Stress or Burnouts 








NEW ERGOLYTE A.C. 
ARC WELDER COOLED 
BY POWERFUL FAN 


Here’s an A.C. Arc 
Welder made to order 
for war welding. All the 
regular production- 
proved features plus 
cooling from a powerful 
built-in fan. Extra heavy 
insulation. No time out 
needed now for “cooling 
down”. Write for infor- 
mation today. 








: 
FREED 
POSTER FOR YOUR SHOP | 


Suggestions for better, faster, 
safer welding. Simply write in 
on your letterhead and say 
how many copies you can use. 


























| sageures MANUFACTURING COMPANY 


3629 NORTH LAWRENCE STREET, PHILADELPHIA, PENNA. 


















WN °4 41 Mel gemt'2-) (e(-14- 


Complete line from 75 to 1200 amperes. All 
Single and Multi Operated welders in every 
size are equipped with Continuous Amperage 
Adjustment from the ‘low’ to ‘high.’ Power 
Factor Correction when requested. 


Production Becomes 


PRODUCTION 


When Using 


LARKIN ARC AND SPOT WELDERS 
LARKIN LOCKWELD ELECTRODES 
LARKIN ACCESSORIES & SUPPLIES 


Write for Catalog No. 90A 
Export Distributors 


International Technic, Inc. 
381 Fourth Ave., New York, N. Y. 









Model @400C (40-400 amperes) 
Most popular size these days 


MANUFACTURED BY 


LARKIN LECTRO PRODUCTS CO. 


220 Taaffe Place, Brooklyn, N. Y. * Sales offices throughout the country 











Rido’ Ray Welders’ Goggles 


MADE FOR COMFORT AND SAFETY 






Rido’ Ray Welders’ Goggles possess a reputation for complete 
dependability. Light-weight, ample ventilation, perfect fit. Lenses 
can be changed instantly. 


PROMPT DELIVERY 
Stocked by leading jobbers, or write direct 


HARRY BUEGELEISEN, Inc., Sole Mfrs. 
181-183 Pacific Street . Brooklyn, New York 































































BETTER WITH 
GREATER Sayeg 


*%A trial will convince — 
you get better visibility, 
greater comfort and safety 
with this Cesco Helmet. 


No. 400 Welders Helmet 


Lightweight, sturdy, seamless 
construction. Curved top and 
bottom —— covers 
head and neck. Removable 
lens held securely by tension 
spring. Adjustable chin rest 
maintains proper position. 
Fits all head sizes. Write 


CHICAGO EYE SHIELD CO., 





with Steel-Grip 
welders’ gloves 
Specially designed Steel-Grip Weld- 
ers’ Gloves give extra protection 
against heat and wear. Keep pro- 
duction “‘rolling."’ Entire back cut 
in one piece from special tanned 
heat-resistant leathers. No seams in 
back. No burned-through or ripped 
seams. Wool heat breaker lining 
inside back for added protection 
Finger seams welted at points of 
greatest wear. Wide strap thumb 
reinforcement. Try a pair. Only 
$1.85. Outlast other gloves Order 
No. 13475 now from jobber or di- 
rect. 10% discount on 12 pair lots 
Write for welders’ clothing catalog. 













































































INDUSTRIAL GLOVES COMPANY 


Danville, Illinois 
Safety Supply Co.. 











201 Garfield Boulevard 


(In Canada 








Toronto) 


a Warren Boulevarc 
CHICAGO, ILLINOIS 
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Tube Welding Apparatus 


2,317,221. Ernest Riemensc!} 


~ider 
Jackson, Mich., assigned to The \\ lland 
Steel Products Co., Clevelan 
Dec. 18, 1940. Issued April 20, 1 


Tube welding apparatus ha 


elongated welding head with 
trodes and means for feeding t 
ing lengthwise. Welding head 


lengthwise of the tubing and 


enclosure above the tubing to ex 
from the welding zone. At opposit 
of the head, continuous vertical 


moving air may be directed t 
exclude atmosphere 
zone. The welding zone cat 
through these walls of air 


1 


Irom the 








Electrode Connector 


2,316,890. Claire Elmer Rockne, } 
Calif. Filed July 4, 1942 
20, 1943. 

A flux-coated 


Issued 


sleeve tor 


two coated electrodes. Connect 
tapered ends and bores in axial alig: 
with each other for insertion 


electrodes, the bores being the sa: 
ameter as the electrodes. The elect 
abut against a dividing wall 


petwee 


| bores. 


> 


Welding Rod 


2,317,421. Nils K. G. Tholand, 


York City, Filed Feb. 27, 1941. | 
April 27, 1943. 

A welding rod for welding 
iron or steel. A solid integral 1 
made of iron and_= carries 


chromium alloy in powdered fort 
has hydrogen adsorbed therein 
portion of iron, nickel and chro1 


the rod is approximately the sar 


| the stainless steel to be welded 


THE WELDING ENGINEER 


JULY. 














' 
: 
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F ba : Protect Yourself with the Best in Welders’ Clothing 


Fil hans “SAF-T" Garments 
= for Men and Women Welders 


The Accepted Line of Protective Cabos 


Leather Clothing Sleeves 


Overalls 


Ask your distributor or write 


| 5 SK Overalls for Men FRED JESSAR, Manufacturer 
E 404 Denckla Bidg. Philadelphia, Penna. 
New 12-page Catalog, Samples and Prices Sent on Request 





SPE-WELD No. 1906 


ae en | NICKEL-SILVER BRAZING ALLOY 


“VISION FOR VICTORY” 


Saf d u i 
Sateguard your | | For low temperature brazing of all types of steel. 


is a precious 


FVYER-KLEAR COVER FANS 











possession: take | | Binds without melting the base metal; tensile 
the best possible ° 

strength 110,000 Ibs. per sq. in. 
Ever-Klear Cover | 
Lens will aid you 


igvacine chit: || SPECIAL WELDING ALLOY CO., Inc 


EVER-KLEA® 





Employ or allow molten sparks 
. to fuse on the surface, } A 
Ever-Klear Lens 2a SS 27-33 Jackson Ave., Long Island City, N. Y. 
for better welding all times. 


Size 2x4%” for arc-welding shields. .$2.40 per dozen | We resharpen High-Speed Power Tools 
Sizes 46 to 50 M.M., for goggles....35c per pair 


FR. FAULK, DISTRIBUTOR “%,PENN AveNcE | | __ ee ec 














UW bs Shot PUTS A HARD FACE 


ON SOFTER — 


trains quickly, thoroughly Si 


Hobart’s school is not a war-time off- 
Classes for spring. Established long before the war 
to give experienced operators to the 
MEN fast growing business of arc welding. 
and Instructors Are Expert Welders... 


and they are expert teachers, too. 
WOMEN They've all had years 


~ of experience show- Write ) 


ing others the correct proced- 

ures of every type of welding. Today. 
\ Send Your Men to Hobart FOR 
Many plants send men and women to ; 
increase their welding operations. 


HOBAR TRADE SCHOOL | 
Box U-731, Troy, Ohio « 






















Fluxes cost SO LITTLE yet 
are SO IMPORTANT 


Use only those GOOD Guaranteed 


“ANTI-BORAX” 


FLUXES 











Have you a job of drilling, crush- 
ing or grinding so tough that the con- 





"sq : se ge Welding Flux. tact surfaces of the metal wear down quickly? Resisto-Loy 
0. 2 Brazing Flux for Brass, Bronze, etc. is a non-ferrous alloy made for just such a situation. The 

No. 4 Braz-Cast” Flux for Bronze Welding Cast lron fs 

No. § Aluminum Flux for Cast Aluminum. tougher the job the betier. It puts a face on metal so hard 

Ne. 8 Aluminum Flux for Sheet Aluminum. that it can withstand terrific impact and abrasion. It may be 

No. 9 Stainless Steel Welding Flux. applied to all grades of steel and iron. Resisto-Loy adds 

No. 16 Silver Solder Paste Flux. long life and operating performance under severest condi- 

MANUFACTURED ONLY BY | tions. Let us eee, oo 
ANTI-BORAX COMPOUND co. Fort Wayne, Ind. 127 Baylis St.. S.W.. Grand Rapids 7, Mich. 
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WELD PIPE 


Faster... Easier... Truer 
WITH 


JEWEL PIPE 
CLAMPS 


Weld more pipe in a day with 
Jewel Pipe Clamps, They | the 
welder welding instead of waiting 
for it only takes a minute to put 
them on and set the pipe in per- 
fect alignment. 


There is a Jewel Clamp to meet 
every layout condition — Jewel 


Pipe Clamp for straight-away 
work. Jewel Tube Turn Clamp. 
Jewel Welding Flange Clamp. 
Jewel Angle Clamp. All are 


rigidly constructed to resist strain, 
heat and abuse. All help cut erec- 
tion costs. 


Write Today for Circular Giving 
Complete Details 


JEWEL Manufacturing Company 


1841 University Ave. 
ST. PAUL, MINNESOTA 











SEND FOR 
THESE 


TWO 


FREE 


BOOKLETS 





All ambitious production men who are gen- 
uinely interested in self-improvement—in pre- 
paring for the future—are invited to send for 
“Forging Ahead in Business.” This valuable 
booklet outlines the Institute's time-tested 
training plan. It was prepared by the Staff in 
cooperation with prominent industrialists. 


“How to Prepare an Engineering Report,” 
a helpful 72-page guide ordinarily available 
only to subscribers, will be sent with “Forging 
Ahead in Business” while the supply lasts. 


If you are sincerely interested in having these 
two books, send for your FREE copies today! 





‘ ALEXANDER HAMILTON INSTITUTE 
Dept. 41, 73 W. 23rd Street, New York, N. Y. 
Canada: 54 Wellington St., West, Toronto, Ont. 
Please mail me a copy of the 64-page book— | 

“FORGING AHEAD IN BUSINESS,” and also a 
copy of “HOW TO PREPARE AN ENGINEERING 
REPORT,” both without cost. 
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Magnetic Inspection Device 


2,318,720. Benjamin W. Sewell, Tulsa, 


Okla., assigned to Standard Oil Develop- 
Issued 


ment Co. Filed 
May 11, 1943. 

A hand device for test- 
ing welds by of 
magnetic flux. Elements 
are a tubular casing, a 
permanent magnet, an 
outlet for the flux extend- 
ing from one end of the 
casing to one pole of the 
magnet and adapted to be 
placed against the weld to 
be tested, a signalling de- 
vice mounted within the 
casing, an electrical circuit 
for operating signalling 
device, and a switch which 
opens upon the leakage of 
magnetic flux but is other- 
wise held in closed posi- 
tion by the magnet. 


Nov. 12, 1940. 


means 





> ¢€ 


Magnetic Inspection Device 


2,318,666. William A. Bruce, Tulsa, 
Okla., assigned to Standard Oil Develop- 
ment Co. Filed Nov. 12, 1940. Issued 
May 11, 1943. 

A magnetic permeability indicator for 
testing welds. This is a hand device com- 
prising a pair of concentric tubular mem- 
bers, a head having a metal surface to 
be placed against the weld to be tested, 
a well in the head in alignment with the 
inner tubular member, a soft iron core 
slidably mounted in the inner tubular 
member and extending into the well, a 
spring normally holding the end of the 
core from the end of the well, a coil for 
magnetizing the core arranged around 
the inner tubular member, a signaling 
means arranged in the casing, an elec- 
trical circuit for operating the signal and 
a switch in the circuit adapted to be 
operated by movement of the magnetic 
element into the well. 


X-Ray Weld Testing 


2,318,667. William A. Bruce, Tulsa, 
Okla., assigned to Standard Oil Develop- 





ment Co. Filed Feb. 23, 1942. Issued 
May 11, 1943. 
23 
4 a 
\\ \\ f 
AN \! \ COMMU 
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Under this method, the welded joint 
is exposed to a beam of X-rays while the 
metal still substantially at welding 
temperature. While the joint cools, the 
shift in the first order reflection of the 
X-rays is observed as the metal changes 
from an austenitic to a pearlitic condi- 
tion. The joint is quenched when the 
change is substantially complete. 


1s 








“GEWECO~ 


Automatic Shape-Cutting Machines 
‘cient machines for ‘cotting 
regular shapes 


Machines of our desiar 
vious types, are engag 
flar e cutt ng 

work. 

Made 

ferent req 


I 
many vers 


ile ses 
Machines perat wit 
gases wit jual ta 


it 


Write for Details 
GENERAL WELDING & EQUIPMENT ¢O.. 


268 Northampton St., BOSTON, MASS 








Acetate 
Shields 


Expertly 
resist heat 
and acids, 

Shields are availabk 
for many uses, such 
chipping, grinding, chrome 
plating, degreasing tank: 
and similar eye and fa 
hazards. Shield illustrated 
our No. 324, of medium weight, with win 

6'/2x16 inches made of .040 acetate. 






made t 
sparks 


Sellstron 


OW 


Manufacturing Co. 


626-7 N. Aberdeen St. Chicag 














HARGRAVE 
CLAMPS 


INDIVIDUALLY TESTED 
@ WELDING 
@ DEEP REACH 


« ICK ACTING 
@ FORGED STEEL 





ere red 





Ss 
HARGRAVE 





Write for new cate 
log showing a clam 
for every purpose 





| 
| 
| 
| 
| 
| 
| 
} 
| 
| 
| 





Ask your supply house. 


The Cincinnati Tool Co. 
1944 Waverly Ave. 


Cincinnati, O 
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T:e Welders’ Favorite 












Many uperior design and construction features com- 
bine make the Improved ‘Round File" the most 
efficie' and economical torch lighter. 

An uncsually large file area (approx. one sq. inch) is 
provided. The file is of superior quality, hardened in 
our own factory. Spark metal is of large diameter and 
the patented cartridge holding the metal locks exactly 
‘nto position, permitting instant replacement. 





The Improved “Round File” Gas Lighter 


SAFETY GAS LIGHTER CO. ((gpi) LYNN, MASSACHUSETTS 


W-AL-€O_ 


SUPER-PLATE FILTER LENSES for 
Helmets and Handshields, 
and 
GOGGLE LENSES (50 mm) 


Manufacturers of W-AL-CO Rods 


WELDING ALLOYS MFG. pet 744 Broad St., NEWARK, N. J. for Welding of ALUMINUM 


W-AL-CO 
COVER LENSES 


for Arc or Gas Welding. 
Spatter-resisting or plain. 











Send for descriptive circulars. 











SAMPLE ON REQUEST 
TESTED TO 70 LBS. PER SQUARE INCH 


WELD FILLER NORTHEAST METALS CO. Sztcemems sau 


4 E iv 4 0 Makes Cast Iron Electric Welds Water Tight 











ALFLUX No. 1 is a general purpose flux, especially recommended for 
A L r i U >< heavy work, such as castings, repairs, etc. 

INGUIN INICIO) .@ieme ALFLUX No. 2 is unrivalled for wrought and cast aluminum, aluminum | 
WELDING FLUXES alloys and magnesium. Especially adapted to aircraft, architectural | 


and light sheet metal work. 


Manufactured by WOOLDRIDGE ALUMINUM WELDING PRODUCTS - Glastonbury, Conn. 














_ ELECTROLOY ALLOYS for RESISTANCE WELDING ELECTRODES and DIES 


Spot ELECTROLOY ALLOYS were developed specifically for the resistance welding industry. ELECTROLOY 


ALLOYS cover the full range of physical properties necessary to the manufacturers and users of resistance 


Seam id: 
welding equipment. 
Butt Consult our engineers on your resistance welding electrode and die problems. 
Flash Please submit drawings or samples. 
Projection Catalog and prices available on request. 


THE ELECTROLOY COMPANY, Imc. 1600 Seaview Avenue, BRIDGEPORT, Connecticut 











Speed the Victory with 








Best for Tinning and Soldering 


METAL BOND 
TINNING COMPOUND 


Saves time and labor. Cleans and tins 
in one operation. 


METAL BOND 
ALUMINUM SOLDER 


For tinning and soldering drawn and cast aluminum and Lynite. 
Gives a permanent job. 





SHAWINIGAN PRODUCTS 


Write today for our catalog and name of 


nearest jobber corres CORPORATION 
9261 Kecscth Ave. Ai EMPIRE STATE BUILDING 
METAL-BOND MFG. co. St. Louis, Missourl er NEW YORK LNY. 
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Chain Welding Machine 


2,317,962. Otto W. Winter, 
Island, N. Y., assigned to 
McKinnon Chain Corp., 
N. Y. Filed Dec. 3, 1941. 
27, 1943. 

In a chain link welding machine, the 
combination with link turning means 
and link upset tools of electrode mount- 
ings arranged one at side of the 
ends of the link. A sliding means moves 
the electrode into contact with the link 
welding. Interposed be- 
the electrode and slide is a con- 
necting means having at least two rela- 
tively movable parts, one part carrying 
the electrode and being capable of rela- 
tive movement with the other part at 
substantially right angles to the move- 
ment of the sliding means. The electrode 
clamp slide is movably carried by the 
machine. 


Grand 
Columbus 
Tonawanda, 
Issued April 


each 


for resistance 
tween 


» < 


Marking Composition 


2,318,803. Wallace K. Schneider and 
George W. Seagren, Pittsburgh, assigned 
to Stoner-Mudge, Inc., Pittsburgh. Filed 
March 18, 1942. Issued May 11, 1943. 


\ marking material adapted to be ap- 
plied to a metal surface preheated to a 
temperature of no less than 400 F. The 
material is capable of being subjected to 
thermal treatment not exceeding the 
melting point of the metal without loss 
of legibility. Its composition includes: 
(1) an inorganic metal oxide pigment 
combined by fusion with a lead borosil- 
icate ceramic flux and (2) a 
ether binder. 


cellulose 





Spot Welding Gun 


2,318,023. Harold A. Strickland, Jr., 
Detroit, assigned to Budd Wheel Co., 
Philadelphia. Filed Oct. 18, 1939. Issued 
May 4, 1943. 

In a welding apparatus, a casing com- 
prising a main section and a cover sec- 


THE LEADERS USE 


FLUXINE 


Leading fabricators use Fluxine No. 
18 for gas welding stainless steel mani- 
folds, muffler tubes and exhaust pipes 
and they are getting 


for aircraft 


No. 18 


results required by the grueling conditions of aerial combat. For 
gas welding stainless steel and chrome alloys, No. 18 has an en- 
viable record of producing perfect bonds with the greatest economy. 
It meets Navy spec. No. 51-F-3A; Air Corps spec. No. 11314. 

Paste made from No. 18 does not harden. Fumes from No. 18 
(and No. 43 silver soldering flux) do not irritate the eyes or nostrils 
of operators. Submit your fluxing problems to Krembs. 


KREMBS AND COMPANY 


671 West Ohio Street 


Chicago 


Chemists and Metallurgists Since 1875 


IT 


v 


rericnvaa’ 


—S 


lw deca 


FA ATED MOR 


JOIN ALL METALS 





tion together forming a spac: 
ceiving a welding transformer 
ing transformer including a « 
means for securing it in posit 
clamping the sections of the 
against the core, a cylinder on t} 
section alongside the transforms 
ing a reciprocable piston and pis 
operatively connected to a weldir 
trode, a second electrod 
latingly supported from the mair 
connections from the 
welding 

vided on the main section adja 
end of the cylinder and to one 
the transformer. 


we Iding 


transformer 


electrodes and a_ handl 


>» 


Spot Welding Gun 


2,318,024. Harold A. Strickland, Jr, 
Grosse Pointe, Mich., assigned Budd 
Wheel Co., Philadelphia 

In a welding apparatus, a transf{ 
having a secondary comprising a 
ity of parallelly hollow 
ductors, a terminal connection for 
conductors comprising a hollow 
portion merging into an open end 
nel, apertures in the channel for 
ing the ends of the conductors ft 
opposite from the flanges 
channel portion, and a cover plate t 
a closed distributing 
channel portion. 

The hollow conductor 
transformer secondary 
layers, 


connected 


side 
chamber 


winding 
torm at | 
arranged in concent 
spaced relation around the othe 
space the two 
ondary conductor windings is 
primary windings. 
secondary 


one 


between layers 
Through the 
windings, a coolant 
passed to cool both secondary 

mary windings. 


CLAMPS 


"JORGENSEN" 
Extra Quality 
820 Welders 
Heavy Frame Deep 
Throat with Crank 
or Bar Handle with 
Shielded 





Series 


or without 

Screw. 

A large variety 

others to ch 

from 

Send for Cat 
No. 16 


ADJUSTABLE CLAMP CO 


“The Clamp Folks" 
426 WN. Ashland Ave., Chicago, (22), U. s 








WELDING ENGINEER 


| For electronics industry to 

| lems of resistance welding. Must have 

| technical background in Metallurgy an 
sistance Welding, plus a thorough kr 
of welding equipment and circuits. Ap} 
should submit detailed informatior 
training, work experience, and family 
Workers now employed 
will not be considered 


RCA VICTOR DIVISION 
OF 


specialize 


essentia 


RADIO CORPORATION OF 
LANCASTER, PA. 


AMERI 
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